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How fo maintain extreme spindle precision 
from low to very high speeds: 
TIMKEN’ bearings with semt-flextble mounting 




















A SPECIALLY DESIGNED bearing carrier permits 
bearings to expand at high speeds, assures 








HE Timken Company has an ingenious solution 

to the problem of maintaining a high degree of 
spindle precision in machine tools. At high speeds, 
bearings expand. Normally this would cause the 
bearings in a precision mounting to tighten up and 
become excessively preloaded. But engineers at the 
Timken Company have developed a semi-flexible 
mounting. The rear spindle bearing is mounted ina 
special carrier. The carrier is designed to permit 
the rear bearing to expand radially while the entire 
spindle assembly expands longitudinally. As a result 
the desired bearing setting is maintained under all 
operating speeds. Extreme spindle accuracy is main- 
tained at all times. 

Timken® tapered roller bearings with these mount- 
ings have been applied to the spindles of many types 
of machine tools with great success. Of course not 
all machine tool spindles are required to operate at 


extreme spindle accuracy at all times. 


high speeds and over a variable range of speeds. The 
conventional Timken spindle mounting is entirely 
adequate for most machines. 

Whatever your requirements, there are Timken 
tapered roller bearings to meet them. If not we'll 
find a new way, as we did when machine tool build- 
ers originally asked for precision bearings. And as 
we did when they asked for greater accuracy, which 
led to the famed Timken “O” and “OO” bearings. 
The Timken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable 
address: ‘““TIMROSCO”, 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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Caterpillar announces 


A NEW LINE OF 








TORQUE CONVERTER POWER UNITS 


WIDE CHOICE OF POWER UNITS 


Engine and torque converter 
Engine, clutch and torque converter 


Engine, clutch, torque converter and reverse gear 


WIDE CHOICE OF OUTPUT SHAFTS 


Standard heavy-duty drive for side loads 
Narrow chain housing for side loads 
Wide chain housing for side loads 


Output shaft for in-line loads only 


Fast Facts About CAT* Torque Converter 
Power Units 
1. Torque output is automatically matched to the load. 
2. Loads start smoothly. 


3. Load movement can be controlled without using 
the clutch. 


4. Overloads cannot kill the engine. 


5. Need no special hydraulic oil—their fluid is engine 
fuel—fiuid level automatically maintained. 


6. Cat Diesel Engine burns non-premium fuels cleanly 
and efficiently, even when idling. 


7. Caterpillar can supply your torque converter 
requirements from stock. 


8. Caterpillar Dealers have facilities and parts for 
servicing torque converters. 





CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS, U.S.A. 


Please send me further information on Cat Diesel Torque Converter 
Power Units 


Vame 


Company 


City Zone State 

















Now. to provide you with a greater selection of power 
packages, Caterpillar offers a new line of torque converter units. 
As many as twelve different torque converter arrangements are 
available for each of six Cat Engines, up to 480 HP. Whatever 
your power needs in locomotives, rail cars, excavators, emer- 
gency and locomotive cranes, you'll find the right unit in 
Caterpillar’s complete line. 


In offering torque converter power, Caterpillar has com- 
bined extensive research with years of practical application in 
the field. Here are owners’ reports of units on actual jobs: 
“Live and snappy with plenty of power” “We get an abun- 
dance of power out of these torque converter power units.” 

Either as original or replacement power, it will pay you to 
check the advantages of torque-converter-equipped Cat Diesels. 
Each is matched to do more work at lower cost with less down 
time than any competitive unit. Leading manufacturers of 
railroad machinery can supply these money-makers in the 
equipment they build. 

For complete details about these production boosters, see 
your Caterpillar Dealer. He has the experience and technical 
knowledge to help you with your power problems. He has 
trained personnel who know how to install engines and torque 
converter power units in railroad equipment. Call him today! 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR’. 


“Both Cat and Caterpiliar are registered tracemarks— & 
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AN ADVENTURE 












in SILICON 


One example of junction technol- 
ogy at Bell Laboratories. Here a 
junction is produced on the sur 
face of silicon by bombardment 
with alpha particles. Bombard- 
ment enhances silicon’s perform- 


ance at very high frequencies. 


One day in the ‘thirties a revolutionary ad- producible junctions. Thus, junction tech- 


venture began for Bell scientists. They were nology came into being, and the 20th 


testing an experimental silicon crystal they Century had a new horizon in electronics. 





had grown to make microwave detectors. 


Intriguingly, they found that one end of 
the crystal conducted by means of positive 
charges, the other end with negative. Posi- 
tive and negitive regions met in a mysteri- 
ous barrier, or junction, that rectified, and 
was sensitive to light. It was something en- 
tirely new ... with challenging possibilities. 

The scientists went on to develop a theory 
of junction phenomena. They showed that 
two junctions placed back-to-back make an 
amplifier. They devised ways to make re- 





This technology has already produced at 
Bell Telephone Laboratories the versatile 
junction transistor (useful in amplifiers and 
switches) ; the silicon alloy diode (surpass- 
switching for 
Battery 


which turns sunshine directly into useful 


ingly efficient in electronic 


computers); and the Bell Solar 


amounts of electric current. 


This is one of many adventures in science 
which make up the day-to-day work at Bell 
Laboratories ...aimed at keeping America’s 


telephone service the world’s best. 
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Bell Telephone Laboratories 


Improving telephone service for America provides careers for creative men in scientific and technical fields 
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(1/2 of 1% in 20 years) 
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Sherlock Holmes, himself, would find it 
difficult to detect wear and tear on “‘Kreolite’’ 
Wood Block Floors because these southern 















pine, end grained toughies can really take it. In 
fact, it costs only 1/3 cent per square foot per year 





(based upon typical 20 year experiences) to 
maintain these floors for as long as the factory 


\\ 


exists. Coated with “‘Kreolite Jennite’’, it is a 
comfortable floor to work and walk on because it 


absorbs noise and vibration . . . is dust-skid-and- 
spark-proof . . . is cooler in summer and warmer 
in winter. A Jennison-Wright flooring expert 

will call at your request. } 


THE JENNISON-WRIGHT CORPORATION 


TOLEDO 9, OHIO 30 Nation-Wide Offices 










SPECIFY KREOLITE ... Hundreds 
of millions of square feet used 


* by leading industries since 1911 


[wooo] 


ALSO “KREOLITE” RAILROAD CROSS & SWITCH TIES + INDUSTRIAL TRACK TIES « COAL TAR PRODUCTS + BRIDGE & DOCK LUMBER 
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rite for 


a Free illustrated 
Brochure on our 
Company and its facilities 


HECKETHORN MANUFACTURING & SUPPLY COMPANY, LITTLETON, COLORADO 
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unting~ and the Man 


Who Had a Name to Live up to 


Young brother of Gen. George Rogers Clark, William Clark 
carved a man-sized niche for himself among America’s 
greats. While only 22, this tough frontiersman helped put 
down Indian uprisings in the Ohio Territory. Then came 
1806 and his chief claim to fame: blazing a trail with Lewis 
all the way to the Pacific Ocean—the first expedition to 
cross the U.S. 

Naturally, hunting was a necessity in Clark’s way of life: 
‘We saw 37 deer on the banks and in the rivers today, 5 
of which we killed”; “I killed a very large and the whitest 
woolf I have ever seen.” Still, accounts by contemporaries 
show that the hunt was also his favorite pastime: “Captain 
Clark hunted with the Indians and shot 10 buffalo” and 
“Captain Clark this evening killed one Elk & a deer.” 
Hunting was in the man’s blood—and in his heart. 

Since pre-Revolutionary days, Americans from all walks 


of life have enjoyed the thrills only hunting can provide. 























It’s a sport that challenges wits, reflexes, stamina and skill. 
Equally important, hunting helps build self-reliance and 
endurance . . . a valuable contribution to the nation’s well- 
being. 

Today, the great American tradition of hunting can be 
perpetuated only by thoughtful preservation of wildlife. 
Throughout the country hunting associations are cooper- 
ating with public agencies to promote proper conservation. 
Do your part in preserving this heritage—join or support 
one of these groups now. E. I. du Pont de Nemours & Co. 


(Inc.}, Explosives Dept., Wilmington 98, Delaware. 


GET YOUR FREE BOOKLET on how to start a 


rifle club... win Ranger Shooting Emblems. Sports- 







eRe 


<n 


men’s Service Bureau, Department D-2, Sporting 
Arms and Ammunition Institute, 250 E. 43rd St., 
New York 17, N. Y. 


DU PONT SPORTING POWDERS 


REG. U. 5. PaT. OFF 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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SHEATH FOR HEATING ELEMENT 
(IN HAND /RON 


REMARKS Designing a 


new product? Or redesigning 
an old one? Why not avoid 
delays, expense by turning 
your tubing headache over to 
our engineering experts. 
They offer you a wealth of 
problem-solving experience, 
plus the priceless bonus of 
Bundyweld, the only tubing 
double-walled from a single 
strip (see below). 


WRITE rose for catalog 


or for help in developing 
your tubing application. 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


WHY BUNDYWELD 


con-invously rolled 
twice around loter- 
ally into a tube of 
uniform thickness, 


Bundyweld starts 

as a single strip 

of copper-couted ~~ 
steel. Then it's .. 


and passed through 
© furnoce. Copper 
couting fuses with 
steel. Resvit . . . 





SERPENTINE COVLS 
IN CONDENSER UNIT 


TUBING 


a 


Bundyweld, double- 
walled and brozed 
through 360° of wall 
contact, 





leakproof 

High thermal conductivity 
High bursting point 

High endurance limit 
Extro-strong 
Shock-resistant 

Ductile 


BUNDYWELD TUBING: 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tubing Distributors and Representatives: Cambridge 
Bidg. © Chicago 32, lil: Lapham-Hickey Co, 3333 W. 47th Place © Elizabeth, 
Ave. © Philadelphia 3, Penn: Rutan & SN 1717 Sansom St. @ 


42, Mass.: Austin-Hastings Co., inc, 226 Binne 
New Jersey: A.B. Murray 


St. © C 


Lightweight 
Machines easily 
Takes plastic coating 
Takes plotin: 

Bright ond clean 

No inside beod 
Uniform 1.0., O.D. 


2, Tena.: Peirson-Deakins Co. 823-824 Chattonooge Bank 
©., inc, Post Office Box 476 © Los Angeles 58, Calif: Tubesales, 5400 Alcoo 
San Francisco 10, Calif: Pacific Metals Co., Ltd. 3100 19th St. © Seattle 4, Wash.: Eagle Metals Co, 4755 First Ave. South 


Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 181 Fleet St, E. © Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principe! cities. 
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age-full of i etm or you ag 


“OFF-THE-SHELF” ITEMS or 
SPECIAL SHAPES to suit your needs 





Magnets of sintered Alnico offer endless opportunities to designers 
£ PI £ 


x ar 
who need their useful combination of self-contained power and small 


bulk. A wide range of sintered Alnico shapes are carried in stock 
for quick shipment. Special shapes to meet an individual design 
1 I I § 


need can be developed, where the quantity required is large enough 
| y req i 


to justify the tooling costs. Arnold sintered permanent magnets 


are fully quality-controlled and accurately held to specified toler- 
“MAGNETIC MATERIALS CATALOG” ances, @ We'll welcome your inquiries. 


Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. O-55 
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Mocie! H-600 


MIAER 










Model 4052 
MEAT CHOPPER 








ote . * . ee a \ ’ 
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Model XXM-4 
DISHWASHER 







Model UM-2P 
DISHWASHER 










Tenderizers Peelers Dish Scrappers 
: Choppers Slicers Dishwashers 
Model 6115 Food Cutters Mixers Glasswashers 
PEELER 

Meat Saws Scales Coffee Mills 


Food Waste Disposers 


No commercial kitchen is more efficient than 
its time and money saving installations of food, 
kitchen, bakery and dishwashing machines. In 
over half-a-century of field-tested experience, Hobart products 
have won a name for the utmost in design, manufacturing and 
performance standards—for year-after-year, day-in and day-out 


reliability. See Hobart—clean in design and clean in performance 
Trademark of Quality for over 35 years 


Specify Hobart—and consolidate planning, pur- 
chasing and service. Plan on the added econ- 
omy of attachment interchangeability among 


Hobart products. Choose from the greatest range of products—in 


a wide range of capacities and sizes for utmost efficiency mechines 


The World's Largest Manufacturer of Food 


Kitchen and Dishwashing Machines 


All products carry the long-respected Hobart 
guarantee—backed by the most extensive sales 
and service organization in the industry. Local 
representation is important—they’re as near as your phone 
The Hobart Manufacturing Company, Troy, Ohio 






















Whether gun recoil mechanism or precision machine tool . . . HOE 
builds either with equal efficiency and close attention to tolerances. 
HOE, the leading American builder of newspaper printing presses for 
a century and a half, has built ordnance and industrial machinery since 
1847. HOE-built equipment includes recoil mechanisms, gun turrets, » 
gun mounts and a wide variety of machine tools like those illustrated 
on these pages. 

HOE’s ability to fulfill contracts for precision machines rapidly and 
economically stems from the wide experience and extensive plant equip- 


ment necessary for the manufacture of large printing presses. 











Profiler 
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= | builds complete machines, 
subassemblies and parts 
for ordnance and industry 


rim COS 3 a a eS ee a i ee, 





Here’s what HOE’s facilities include: 


60-ton-a-day foundry that can furnish any gray iron, 
semisteel or alloyed castings, from a few pounds to 


20,000 pounds. 


Skilled foundry staff including metallurgists and 


engineers. 


Completely equipped machine shops, with all tools 


and facilities required by modern practice. 
. e Ample floor space for the erection of the largest 
machines. 


Skilled employees accustomed to maintaining ex 


tremely fine tolerances. 


To learn how HOE can help you meet contract com 
mitments or assist you in the production of precision 
machinery or machine parts, let us know when it would 
be convenient for a HOE representative to call on you. 





Keller machine 











Write or telephone to Industrial Division 


R. & CO,MWE, 


910 East 138th Street 
New York 54, WN. Y. 
CYpress 2-2400 






Deep hole borer 
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Now I know how King John V felt! 


I’ve had it in mind for a long while . . . to give 
something to our church as a memorial for my 
son. He didn’t come back from Korea. 

Among all the ideas that came up, several 
people suggested a carillon installation. I usually 
answered—who’s got that much money? Oh, I 
knew about the Bok Tower, and that John V 
gave the beautiful bells at Mafra to the people of 
Portugal. But I’m just a fairly well-to-do busi- 
nessman, not a king or a millionaire. 

Then our pastor, seeing that I was really 
serious, introduced me to a sales representative 
who'd been calling on him. That's the way I 
learned about electronic carillons. 

Using tiny bars of metal in place of half-ton 
bells, a keyboard any pianist or organist can play, 
and amplifying equipment of the sort used in 


There is nothing finer than a 


public buildings, Stromberg-Carlson designed 
for us an installation which, except for weight 
and cost, is the equivalent of 38 huge cast bells! 
They even added an automatic attachment that 
starts and stops special music at any pre-set time 
of day. 

Our church now has the finest bell music in 
the county—no wonder I feel like a king. One 
difference—my bill was well under three thou- 
sand dollars! 





The same sort of engineering ingenuity which 
makes an electronic carillon so good and so in- 
expensive has also won approval, from the armed 
services, for many other Stromberg-Carlson 
products of more serious purpose. We sincerely 
hope we may continue to merit your confidence. 


Strom berg ” Carlson” Rocnester 3, New York 


STROMBERG-CARLSON 
LEADS TOO IN: 
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Telephones and 
Central Office 
XY® Dial Equipment 





“Panoramic Vision’’ 


a Ces 


Office 
Intercom 
Equipment 


Sound and 
Public Address 
Systems 


Radios and 
High Fidelity 


Television 
Radio-Phonographs 


Receivers 
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Precision Turning 
and Boring 


Hobbing 56” 
Ring Gear 


Division of 
Daystrom, Inc. 
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A modern plant of 350,000 square feet 
... the finest machinery and equipment 
for the manufacture, assembly and test 
of precision electronic, electro-mechanical, 
mechanical and nuclear instruments .. . 
add to these a highly skilled staff of 
research, development, engineering 
and manufacturing specialists and 
an experienced management... 
means Daystrom cqn do the complete 
job, from drawing board to finished 
product... ALL UNDER ONE ROOF! 


VE 


| 


| 


NStrument, 


Daystrom Affiliates: < = <— 
American Gyro; Heath Company; 3S 
Daystrom Electric Corp.; ~S o 


American Type Founders, Inc.; 
Daystrom Furniture Div. 





Precision Boring, 
Turning and Threading 


Write 
For Our 
Brochure 





ILDING 
LOCKS . 


@ Monufocturing OOS Monufocturing, product development ond research 
@@ Monufocturing and product development CH@S Pilot monufacturing, product development ond research 
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PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS eee ee eevee ee ee eee 88 806 eee 


ELECTRICAL EQUIPMENT and COMPONENTS rex T: | * = eee 280 8 ee 3 Sas 
ELECTRONICS Se COS See ®| ee eee 20¢ 0680 


HYDRAULICS, LIQUIDS PROCESSING, HEAT EXCHANGE eo eee een 

TELEVISION 

Studio, Theatre Educational Bus ness, Industrial e ® 
INSTRUMENTS, SERVOS, CONTROLS 


Hydraulic, Pneumotic , Electronic 


AIRCRAFT and MISSILE GUIDANCE, CONTROL, SIMULATION 








AUTOMATIC COMPUTERS and COMPONENTS 


RADAR, MICROWAVE, ULTRASONICS 


MOTION PICTURE and AUDIO EQUIPMENT 


NUCLEAR POWER COMPONENTS and CONTROLS 
SYSTEMS ENGINEERING 


Aeronautical, Noval, Industrial 
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COMPANY 
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COMPANY 


THE GPE 
PRODUCING 
COMPANIES | 


CORPORATION 

THE HERTNER 
ELECTRIC COMPANY 
CORPORATION 


BLUDWORTH MARINE 

GENERAL PRECISION 

LABORATORY INCORPORATED 
LINK AVIATION, 

ASKANIA REGULATOR 

LIBRASCOPE 

INCORPORATED 
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THE GRISCOM-RUSSELL 
THE STRONG ELECTRIC 
J. E. McAULEY MFG. CO. 
AMPRO CORPORATION 


KEARFOTT COMPANY, 
INTERNATIONAL PROJECTOR 





One of @ series telling 
how the com ponies of 
General ren: Corporation 
cre contribuling te o's progress. 


cere 


advanced techniques & resources 


The producing companies of General Precision Equipment Corporation are 
engaged in the development, production and sale of advanced technological prod- 
ucts. Each of these companies specializes in particular areas of advanced com- 
petence and possesses highly developed techniques and resources in its particular 
field or fields. These are the building blocks of GPE Coordinated Precision Tech- 
nology, through which GPE serves more than a dozen important industries. 

The chart at the left shows the areas in which each GPE Producing Company 
works. But it cannot show the high degree of specialization and the important 
position each GPE Company occupies in its field or fields, 


eae. Take TELEVISION, for instance, and the work of 
General Precision Laboratory Incorporated, the GPE leader in 

the field. GPL’s research, development and manufacturing activi- 

ties in TV are concerned with quality equipment for theatre, studio, business, 
industrial, institutional and military TV and do not relate to the home TV field. 
In all the areas in which GPL operates it has played an important part in the making 


of television history. 


GPL equipment was used for all video recording of the Coronation, both U. S. 
and Canadian. It is used by 90% of the studios equipped for video recording. 


The first appearance of a President on closed-circuit TV—President Eisenhower 
speaking from the White House to distinguished guests at the dedication of the 
Ford Research Center in Dearborn—was projected via GPL equipment. 

High quality portable projection equipment, newly developed by GPL, enabled 
guests assembled in several separate ballrooms of the Waldorf-Astoria to see and 
hear the Queen Mother at two New York dinners last Fall; made possible the 
historic 53-city TV hook-up which was a feature of GM's fifty-millionth car cele- 
bration. This equipment played a key role in the recent nationwide “heart-video- 
clinic”—the largest meeting of its kind ever held—attended by over 20,000 heart 
specialists in thirty-five cities. It is rapidly making closed-circuit TV a practical, 
everyday business and institutional meeting medium. 

Many broadcast studios, including CBS’s famous TV 61—the largest in the East, 
are exclusively equipped with GPL cameras and control equipment. 

New uses are developing steadily for GPL’s “Bullet,” the new, portable, easily 
operated, industrial television camera: in banks to speed service, eliminate con- 
gestion and reduce personnel costs; in railroads to better control and speed train 
make-up and freight car loadings; in industry to monitor and improve manufac- 
turing processes, for surveillance and security, and to view hazardous operations, 


GPL is a leader in military TV with its special and exacting requirements for 
airborne, shipboard and under-water uses and is also at work on color TV. A color 
film camera chain of high quality, for studio use, is in production and additional 
color equipment will be announced in 1955. 

A broad description of the work of GPL and the other GPE Companies is 
contained in the GPE brochure, “Serving Industry Through Coordinated Precision 
Technology.” For a copy, or other information, address: 


The ‘‘Bullet’’ TY Comera; for industrial, 
institutional and educational use. Produces 
useful pictures under conditions of poor light; 
feeds any TV receiver or monitor; unique 
packaging permits placement in ordinarily 
inaccessible areas; ynitized construction 

with plug-in component chassis minimizes 
maintenance requirements. 


Projection TV System 
projects bright, clear 
pictures on screens from 
3’ x 4’ to 9 to 12’ 
Completely 
self-contained; easily 
transported; set up in 
| matter of minutes; does 
not require skilled 
operator. Designed 
especially for 
closed-circuit meetings 
in hotels, clubs, 
ouditoriums. 


Remote Control TV Camera; 
for broadcast and industrial 
use. Pre-set contro! permits 
memory of 6 different shots 
Mounted on servo-operated 
pedestal, provides complete 
remote control of lens 
selection, iris, pon and tilt 
Highly useful for observing 
dangerous phenomena 
permits broadcasting 
without use of comera man. 


General Precision Equipment Corporation 


92 GOLD STREET, NEW YORK 38, NEW YORK 








HEADS OR TAILS 
SERVE 


Directly we serve the Armed Forces by 
supplying them with armored vehicles and 
artillery shells...aircraft parts and electronic 
devices...railroad freight and hospital cars 
...and other vital equipment. 


Indirectly we serve the Armed Forces 

by bolstering the nation’s production 
strength with hundreds of industrial products 
...ranging from heavy-duty valves and 
storage tanks to bakers’ mixing bowls...from 
featherlight instruments to giant castings. 


Heads or tails... we serve the nation! 


Q C INCORPORATED 


30 Church Street, New York 8, New York 
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MECHANICAL PRESSES 
50 TO 3000 TONS Danty offers any press you 
HYDRAULIC nee or eens, GOwNG 
METALWORKING EQUIPMENT oon. “single, deubie 
} or triple action. .. overdrive 
or underdrive . . . to suit 
your plant layout. Make 
your press line a Danly line 
and save costs at every 
stage of your stamping 
operation. 











Drawing 


COSTS LESS ON A DANLY PRESS 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 





Whew you 
come 12] 


v 


& 


AIR 


854 


FOR 
CASEMENT p> 
WINDOWS 


CONDITI 


ONING e 


Di 


come lo avy 
Airtem 


Viston Oo F 


P 


Cueveecs @ 


- +. for precision-engineered equipment 


that meets every requirement best 


ROOM AIR CONDITIONERS. Conven- 
tional Window Models in %4-, %- and 
l-hp capacities. Ideal for home or 
office use. Reverse-cycle operation of 
Custom models provides heat for 
chilly days. Casement Window Models 
in %- and %-hp. Easy inside installa- 
tion without cutting or removing glass 
—nothing projects outside. 


WATERLESS “PACKAGED” AIR CONDI- 
TIONERS. In 2-, 3-, 5- and 74%4-hp. Use 
no water, need no plumbing — all- 
electric operation. “Packaged” model 
shown is complete with condenser and 
coil. “Custom” unit with condenser 
for outdoor or indoor installation. 


WATER-COOLED “PACKAGED” AIR 
CONDITIONERS, 2-, 3-, 5-, 8-, 1l- and 
15-ton capacities. Cool, dehumidify, 
filter and circulate air. Free air dis- 
charge or duct distribution. Heating 
coil optional. Compact, space-saving 
design. 


INDIVIDUAL ROOM AIR CONDITION- 
ING UNITS. Used for year round heat- 
ing and cooling by connecting to 
circulating cold and hot water system. 
Ideal for hotels, motels, offices. Three 
types—floor, wall and ceiling. Built-in 
controls. Two centrifugal fans provide 
circulation. 


“PACKAGED” LIQUID COOLERS. Supply 
chilled water for refrigerated cooling 
in central system air conditioning of 
buildings of all types. For use with 
Freon 12, sizes 3- to 75-hp. For use with 
Freon 22, sizes 25- to 125-hp. A com- 
pletely assembled unit—piped, pres- 
sure tested, dehydrated and supplied 
with a refrigerant holding charge. 


RADIAL COMPRESSOR UNITS. In 10- to 
125-hp capacities, these heavy-duty 
units for use with Freon are especially 
designed for air conditioning or refrig- 
eration. Radial compressors are direct 
connected and have force-feed lubri- 
cation. Automatic capacity-reduction. 
Light weight, economical te operate. 


HEATING 


FOR 


CENTRAL PLANT “PACKAGED” AIR 
CONDITIONERS. Self-contained Central 
Type “Packaged” Air Conditioners of 
25-, 40-, 60- and 100-ton capacities. 
Utilize the Airtemp Radial Com- 
pressor with its exclusive features. 
Available with evaporative condenser 
or for use with cooling tower. 


EVAPORATIVE CONDENSERS. In sizes 
from 3- to 100-hp, for either indoor or 
outdoor application in central type 
air conditioning systems. Perform 
function similar te that of water- 
cooled condenser and cooling tower 
combination. Sectional construction. 
Protected inside and out against 
damaging corrosion. 


AIR HANDLING UNITS. These unit air 
conditioners, in floor and ceiling 
types, are available in capacities from 
1.5-hp to 175-hp for handling air in 
volumes from 480 to 37,000 cfm. 
Designed to cool, dehumidify, heat, 
humidify, filter and circulate air. 


COOLING TOWERS. In capacities from 
3- to 100-hp. Designed to save up to 
95% of the normal water requirement 
for all types of air conditioning equip- 
ment from the simple “packaged” air 
conditioner to the large central plant 
system. Adaptable for outdoor use. 
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BENDIX HYDROVAC POWER BRAKE—With over four million 
in use, the Bendix Hydrovac* is the world’s most widely used 
power brake for commercial vehicles. This overwhelming 
preference for Hydrovac is a result of sound engineering 
design, exceptional performance, low original cost and mini- 
mum service upkeep. Make the industry’s choice your choice. 


A good reliable 


source 


FOR AUTOMOTIVE COMPONENTS 


Because of long experience, serving 


many customers, 


Bendix Products Division can apply 
much of the combined knew-how 


of the automotive industry 


to any specific project 
in the design and manufacture of 
automotive components. 


BENDIX LINKAGE TYPE POWER STEERING—Because Bendix* 
Power Steering is of the linkage type, manufacturers find it 
especially adaptable for production line installation without ex- 
tensive engineering changes. Manufacturers can now meet the 
ever-increasing demand for power steering more efficiently and 
more economically with Bendix Linkage Type Power Steering. 


REG. U.S. PAT. OFF. 


BRAKES « POWER STEERING « POWER BRAKING « CONSTANT VELOCITY UNIVERSAL JOINTS » HYDRAULIC REMOTE CONTROLS 


BENDIX civision SOUTH BEND morna 


Export Seles: Bendix international Division, 205 East 42nd Street, New York 17, N.Y. 


AVIATION CORPORATION 





Ocean-to-ocean range 


Fe gS 
val 


at near sonic speeds 


with the U.S. Navy’s 


most potent weapons 





lng, 


—the Douglas A3D Skywarrior 


Largest of all carrier-based aircraft, the 
Douglas A3D Skywarrior adds new 
punch, speed and “reach” to the strik- 
ing force of our fleet air arm. 
Skywarrior catapults or sprints from 
carrier decks to fly in the 600-700 mph 
class. Its great range with huge payload 


oe 





Be a Naval Flier—write to 
Nav Cad, Washington 25, D. C. 


Depend on DOUGLAS 


856 
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would permit taking off from a carrier in 
one ocean, completing a mid-continent 
bombing mission, and continuing to a 
waiting carrier in an opposite ocean. 
Further, its simplicity of airframe allows 
wide flexibility in the missions it can 


handle. In short, the twin jet A3D Sky- 


warrior carries on the Douglas tradition 
of more airplane per dollar. 

Designing planes that will fly farther 
and faster with a bigger payload is a 
basic Douglas concept... a concept 
which has made Douglas the largest air- 
craft manufacturer in the world. 






First in Aviation 


ORDNANCE 




















- sy Ta a> 
Heating 5” diameter stainless steel billets in a 
Magnethermic Induction Heater pridr to extrusion. 


is 


2400° F CARBON STEEL FREQUENCY SELECTION CHART 
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e ating equipment, low-frequency or high- 
eeqasdey. through 10,000 cycles. Write to 
Magnethermic for bulletin or information about 
your specific questions. 
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We tie truck axles in 
in the new Timken-Detroit indoor 
proving ground...and only 


We torture them...shock-load, over-speed and jerk them... 
twist, strain and abuse them. We match every on-the-job hauling 
condition...then throw in a few devilish tricks of our own! 


The result? You know for sure that any 
Timken- Detroit axle can take more 
abuse on the job it was built for than 
any other axle made! 

To prove it, we moved a huge proving 
ground indoors. In one room we can sim- 
ulate any hauling situation— our engi- 
neers can apply 50 years of experience 


to perfecting axles for modern trucks, 
buses and trailers, and measure per- 
formance with scientific precision. 
This research pays off in longer truck 
life; less maintenance, repairs and down- 
time; lower operating costs. No wonder 
Timken- Detroit axles with Hypoid gear- 
ing rate “first” with wise truck owners! 





How TDA proves axle quality 
in this ‘Torture Chamber” 


We pick one of our axles at random 

. then duplicate a hauling condi- 
tion, hour after hour, day after day 

. Simulating half a million miles 
of the toughest driving situations in 
just a few days. Or “invent” a test 
like going uphill with a full load 
from California to New York non- 
stop. There is no other axle testing 
like it in the world! 



























This is our “truck driver.” He P 


works in our “Torture Chamber.” 
Above him are graphs showing 
speed and torque performance un- 
der any operating condition he 
chooses . . . soft ground at full load 

. mountains... express highways 
or side roads. With special dials, re- 
corders and electronic devices, he 
actually drives the axle with scien- 
tific accuracy from his chair! 











is a vastly improved unit. 


No matter the twist, thrust or shock. ..Timken-Detroit 


What's more... 








knots 
‘ Timken has it! 








Interchangeable Final Drive Unit —The 
same type of rugged Double-Reduction 
Final Drive, formerly used so successfully 
only in heavy-duty military trucks, is a 
feature of the Timken-Detroit equipped 
2\4-ton 6 x 6 truck. 

Gear reduction is accomplished in two 
steps giving increased torque and shock- 
load capacity. Bevel gearing is used for 
the first reduction and helical gearing for 
the second reduction. 








la simpler logistics problem of stowage and palletizing. 


Fewer different parts in stock bins — of vital necessity to military 
supply officer who must maintain a warehouse on wheels. 


Far greater ease of maintenance. 


Reduced personnel training time in operation and maintenance, 


2. 
3. 
4. Fewer records of parts and service operations to maintain. 
5. 
6. More personnel made available for other duty. 

7. 


Faster availability between manufacture and use. 


On Timken-Detroit axles... you go anywhere you gotta 
axles can take it! Regardless of load, road and speed con- go... and with power and stamina. You can’t be choosy 
ditions . . . even the impossible . . . the new Timken-Detroit in combat... and you can’t afford breakdowns in sched- 
Straight-Line Drive for the 214-ton, 6 x 6 military truck ules or the vehicle. And every day, continuous research is 


adding even greater performance to the 6 x 6. 


INTERCHANGEABILITY... 


of parts for easier logistics 






























Here’s what makes the Timken-Detroit 
6 x 6 assembly “tick” 


The new design features a straight-line 
drive from the front axle through the 
transfer case to both rear axles. This is 
possible because top-mounted double- 


This double-reduction final drive 
permits a gearing arrangement which 
makes possible the through-drive de- 
sign. Power is thus transmitted in a 
straight line from the transfer case to 
the first rear axle and through this axle 
in a straight line to the second rear 
axle and likewise in a straight line to 
the front axle. This eliminates the need 
of pillow blocks and another set of pro- 
peller shafts and accomplishes a degree 
of interchangeability of parts that can 
not be otherwise obtained. 

Final drives in all three axles are iden- 
tical and interchangeable and are easily 
removed from the housing for service. 


New TDA Drive Line 

























reduction final drives are used onall three 
axles. Ground clearance is increased 
propeller shaft angles reduced vertically 
and horizontally. 


TIMKEN 
|.‘ aa a 


Plants at: Detroit, Michigan « Oshkosh, Wisconsin 
Utica, New York « Ashtabula, Kenton and 
Newark, Ohio + New Castle, Pennsylvania 














WEED PROBLEMS? 


One application of 


Du Pont Telvar 


WEED KILLERS 


stops weeds for the 


ee 
= a 
~ ie 


ba ee Side pet 


season—or longer! 





723273 
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“Telvar” kills weeds through the roots . . . prevents re- 
growth. Low rates (20 to 80 lbs. per acre) make it cost 
little for the results you obtain . . . also mean less han- 
dling, fewer storage problems. To cut maintenance costs 
to new low levels, put ““Telvar’ in your weed-control 
program. Available in two formulations: ‘“Telvar’ W, 





Note thorough job “Telvar” did around this fence. “Telvar" 
won't corrode fence or equipment, it's low in toxicity to 
ee ”? . . 

and ‘“Telvar’’ DW. humans and animals, non-flammable and non-volatile. 





One application of 


Du Pont Ammate 


WEED AND BRUSH KILLER 


kills more kinds of brush 


—safely—at lower cost! 


“Ammate”’ kills more kinds of brush and keeps it down 
longer than most weed and brush killers! When the origi- 
nal spray job is done well, brush is kept under control for 
years with only an occasional spot spray. You can rely on 
““Ammate”’ to do the job safely, even where your right- 
of-way adjoins cropland, because ‘“‘Ammate”’ is not vola- 
ee en ee oe seen SO tile. There are no vapors to drift onto sensitive crops. 


—Three years later, brush is still under control. “Ammate” ; 
allows low-growing cover to return to resist erosion. It is no hazard to crews, stock or wildlife. 


FREE ILLUSTRATED BOOKLETS describe how to control weeds 

and brush with Du Pont chemicals. For your copies, write to ® - 

Du Pont, Grasselli Chemicals Dept., Rm. 4032, Wilmington, T j A t 

Del. In Canada, Du Pont Company of Canada Limited, Box e var rind e 

660, Montreal. Weed Killers for Weed ond Brush Killer 
industrial use REG. us. PAT.OFF 

On all chemicals always follow directions for application. Where warning or 

caution statements on use of product are given, read them carefully. BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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If you have to “‘drop a bomb 


DEFENSE 
PRODUCTS 





AC SPARK PLUG DIVISION 
ELECTRONICS DIVISION OF 
GENERAL MOTORS CORPORATION 
FLINT, MICH. 


Write for new AC booklet nou 


coming off the presses, titled “AC 
... Engineering for the Future.” 





May-June 


im a barrel’’... 


Call AC! 














A barrel makes a small target, but if anyone can hit 

it, AC can. 

For several years now, AC has built complex Bombing 
Navigational Computers for our biggest bombers. 

And, because of AC’s production engineering, these units 
are pounds lighter, inches smaller, and thousands 
of dollars cheaper. 

This BNC, as we call it, is one of America’s mightiest 
weapons. But, it is only one of many steps AC has 
taken to supply electronic answers to navigation, 
bombing and firing problems. 

If you have a problem in this field, AC has the ability 
and experience to help you. Give us a call, won't you? 





> SENIOR 
ENGINEERING JOB 


WELL WORTH 
LOOKING INTO! 





Senior Engineer 


TEST EQUIPMENT 
DESIGN 


7-10 years experience in develop- 
ment and design of electronic 
test equipment for complete 
systems involving microwave and 





Senior Engineer 


MECHANICAL 
DESIGN 





6-10 years experience in 
missile or aircraft elec- 
tronic package design. 
Familiarity with vibration 
and other environmental 


problems essential. 











pulse techniques, adaptation of 
commercial instruments to special! 
applications, preparation of pro- 
posals and the actual product 
design of electronic and electro- 
mechanical devices. Familiarity 
with problems of maintenance 
helpful. Supervisory experience 
and ability required. 











SYSTEMS 
PROJECT 


ENGINEER 














6-10 years experience in 
missile or radar electronic 
system development. 
Ability to direct systems 
engineering at the pro- 
ject level. 








Here are three especially attractive job 
opportunities for engineers who want 
to get on the ground floor in the impor- 
tant, interesting, and challenging phase 
of a new industry—guided missiles. 
Qualified men are given real job 
responsibilities with Bendix and grow 
with the development of what is not 
only the nation’s most important 
weapon system, but a project that will 
undoubtedly lead to new and impor- 
tant long-range commercial application. 


At Bendix you will be associated 
with top missile authorities and have 
at your command unexcelled engineer- 
ing and manufacturing facilities. Salaries 
for these top jobs and other oppor- 
tunities are open for discussion. Write 
today to: Mr. W. L. Webb, General 
Manager, Missile Section, Bendix 
Products Division, Bendix Aviation 
Corporation, 403 North Bendix Drive, 


South Bend, Ind. 


23 OTHER ENGINEERING POSITIONS! 


Bendix also offers unusual job opportunities for assistant 
engineers, junior engineers, and technicians, as well as a 
score of other assignments. A 30-page book describing in 
detail every phase of our guided missile operation will be 
sent to you on request. If you are interested in guided 
missiles, this book will interest you. Write for it today. 


862 





ATOMIC ENERGY 





GENERATOR AT COLUMBIA 


The Atomic Energy Commission will 
install a Van de Graaff generator and 
auxiliary equipment at Columbia Univer- 
sity and will contribute approximately 
$295,000 toward a laboratory to house the 
machine which will be used in research 
of interest to the AEC 

The generator, capable of accelerating 
particles to energies of six million elec 
tron volts, is being made by the High 
Voltage Engineering Corporation, Cam 
bridge, Mass. Cost of the machine plus 
auxiliary equipment and installation will 
total about $450,000 

The installation of the generator at Co 
lumbia will mark a step forward in the 
Commission's program of nuclear cross- 
section measurements. The staff at Co 
lumbia University has been deeply in 
volved in the measurement of basi 
nuclear properties and cross-sections since 
well before World War II 
these efforts, which have been carried out 
under the direction of Prof. William W 


Through 


Havens, substantial contributions have 
been made toward obtaining the basic 
nuclear data needed for atomic reactor 


and weapon design 


ATOMIC CONFERENCE 
Preliminary plans have been made for 
participation by the United States in the 
International Conference on the Peaceful 
Uses of 
Switzerland, August 8-20, 1955 


\tomic Energy at Geneva, 

The United States Government has ac 
cepted the invitation to participate in th: 
conference, which was extended by the 
United Nations to eighty-four nations, in 
cluding ten from the Soviet bloc. Enclosed 
with the invitations were several docu 
ments, including the topical agenda for 
the conference and the conference rules 
of procedure 

Primary responsibility for the technica! 
United 


States participation has been assigned to 


planning and preparation for 


the Atomic Energy Commission. The 


Commission has named Dr. George | 
Weil, former assistant director of its Re 
actor Development Division and now a 
consultant to the Commission, as techni 
cal director for United States participa- 
tion in the conference 

The conference is an outgrowth of the 
atoms-for-peace proposals laid before the 
United Nations on December 8, 1953, by 
President Eisenhower when he urged that 
the atomic resources of the world bk 
mobilized to apply the benefits of atomic 
energy to the cause of peace 

The conference will be devoted to the 


presentation of information on reactor 
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Here’s the best Here’s the best 
Shortcut in the field shortcut in the field 
of organic finishing of electroplating 











Pipate 
One operation usually removes One operation usually removes 
paint, rust and oil at the same rust and oil at the same time. 
nes time. One alkaline tank may remove 
—_ nog Pe 
‘ ; idues and other stubborn soils 
One tank of Oakite Rustripper ors even strip zinc and cadmium 
neue ize frequently does all these jobs: or rejects and racks. 







(1) strip rejects and conveyor 







hooks; (2) pickle rusted stock; Sensational Oakite Rustripper 
(3) prepare reconditioned prod- _ frequently eliminates acid 
ucts for refinishing operations. pickling and its troublesome 







after-effects: (1) hydrogen 

embrittlement; and (2) smut 

One tank may eliminate many that must be removed by electro- 
tanks used in ordinary cycles. cleaning or hand brushing. 












OAKITE OAKITE 


RUSTRIPPER RUSTRIPPER 















PREPAINT ED DRY we) rant 


e.ectmortare Qigninse Qu cvanioe or ACID DI 





FREE Our illustrated booklet = 
tells how this shortcut may 
save you time and money —in 


tank lines, in automatic ~ ” a 
platers, in barrel lines—by ee A 




























1 FREE Our illustrated booklet 
tells how this amazing 
_| cleaner - stripper - deruster 

offers tremendous possi- 
‘\bilities for saving minutes, 
' |hours, dimes, dollars. Write 
jor send coupon for your copy. 


saving equipment, floor space, 
acids, water, steam and elec- 
tricity. Write or send coupon | 
for your copy. : 
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OAKITE PRODUCTS, INC. 
14F Rector St., New York 6, N. Y. 







Technical Service Representatives in 






Send me a free copy of the booklet checked: 
(C0 “Here’s the best shortcut in the field of organic finishing” 
() “Here’s the best shortcut in the field of electroplating” 





Principol Cities of U. S. and Conada 
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SIDE-BY-SIDE JET TRAINER with 


SIDE-BY-SIDE C.A.£. POWER 


It’s engineered with tomorrow's needs in mind, this high- 
performance twin-jet Cessna T-37 — designed to speed the cadet’s 
transition from prop-driven airplanes to jets. It advances the jet 
phase to an earlier stage of the training schedule, promoting both 
safety and economy. Its Continental Model J69-T-9 jet turbines 
offer ruggedness and simplicity matching that of the airplane 
itself, Twin engines located in the wing roots make for maximum 
safety. A second version of this turbine powers the Ryan Q2 
Firebee target drone used in aerial gunnery training, while still 
others are in experimental stages in various applications. 





The C.A.E. family of gas turbines also includes the Model 220 — 
fixed shaft turbine which powers the record-holding Sikorsky 
_XH-39 helicopter; the Model 210 used in the L-19-C turboprop 
liaison plane, and the Model 140 air compressor. The latter is 
_ the heart of the MA-1 portable starter for large jets, which is built 
in its entirety by C.A.E., under Air Force contract. = 


. 


Atomic Energy 














OPPORTUNITIES UNLIMITED— 
INVESTIGATE YOUR AIR FORCE ke 
RESERVE TODAY 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 





technology, atomic power, radiation pro- 
tection, applications of atomic energy to 
biology, medicine, and agriculture, and 
the industrial uses of radioisotopes. 

The Atomic Energy Commission is as- 
sembling through key United States edu- 
cational institutions, industrial establish- 
ments, and Government and private re- 
search centers technical information in 
the fields appropriate to the agenda. 

The Commission also is planning a 
technical exhibit at the conference site at 
Geneva. More than sixty institutions and 
firms already have signified interest in 


participating in this exhibit. 


BRITISH POWER PROGRAM 

A British Government White Paper re- 
cently announced a provisional plan for 
producing a substantial proportion of her 
electricity needs from nuclear power sta 
tions by 1965. 

The program will cost in the region 
of $840 million and involves the building 
of 12 nuclear power stations with a 
capacity of between 1.5 and 2 million kilo 
watts. 

The amount of electricity produced 
would be equal to that from 5 to 6 million 
tons of coal a year, a calculation based 
on the expectation that as much heat can 
be extracted from one ton of nuclear fuel 
as from 10,000 tons of coal 

Private industry will be given the taslc 
of building Britain’s first A-power sta- 
tions for the publicly controlled electricity 
authorities, who will own and operate 
them. Specialized training for the builders 
and operators of the new plant has al- 
ready started. 

Many valuable lessons have been 
learned from Britain’s first large-scale 
uranium atomic power station now being 
completed at Calder Hall in the north of 
England and expected to operate soon 
The early stations under the 10-year plan 
will be commercial and improved ver- 
sions of the Calder Hall prototype- 

Cost of A-power electricity will be com- 
parable to that produced in coal-fired 
power stations—about half a cent per unit. 
Moreover the first nuclear power plants, 
burning uranium, will produce not only 
heat but immensely valuable plutonium 
which can be used in more advanced sta- 
tions as the program progresses. This 
“plutonium credit” will help offset the 
considerable cost of the scheme. 

3uilding of the first commercial sta- 
tions will start in 1957—the time lag be- 
ing necessary for training atomic tech- 
nicians. These early stations would be in 
operation in 1960-1961. 

Phase 2 stations, of an improved type, 
would go under construction in 1958-1959 
and come into operation in 1963. 

Phase 3 would begin with construction 
of four still further improved plants in 
1960 (coming into operation in 1963- 
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NUMBER 2 OF A SERIES 


INTEGRATEL 


»>— 





BLECTI RG 


» 


all 


WINDING PRECISION COILS THE IMAGINATION FOR RESEARCH ~- THE SKILL FOR PRODUCTION 


Three complete plants with a total of 240,000 square feet 

are devoted exclusively to precise military electronics 

and electro-mechanical production. These facilities are staffed 
and equipped to design, develop, test, and manufacture 
equipment ranging in size from miniature trans-ceivers to heavy 
shipboard fire control weighing more than two tons. 


Hoffman Laboratories is equipped with a completely integrated 
manufacturing operation with sheet metal, machine shop, 


Navigational Gear 
plating, welding, assembly, and test departments. 


Missile Guidance & 


Control Systems 
Radar TOLLE n Constant quality control and inspection procedures assure 
Noise Reduction the highest equipment efficiency . . . equipment that 
meets and exceeds requirements. 


Countermeasures (ECM) : 
LABORATORIES, INC 


Communications : 
Write the Sales Department for your free 


Terminal Equipment 
Transistor Application copy of “Report From Hoffman Laboratories” 


CHALLENGING OPPORTUNITIES FOR OUTSTANDING ENGINEERS TO WORK IN AN ATMOSPHERE OF PRACTICAL, CREATIVE ENGINEERING. 
WRITE TO DIRECTOR OF ENGINEERING, HOFFMAN LABORATORIES, INC., 3761 SOUTH HILL STREET, LOS ANGELES 7, CALIFORNIA 
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meeting 
today’s 


requirements 


Seer eeeeeeeeeeeeeeee 


miniaturized 
DU laminations 
offer 
ultra-reliability 
for 


precision 


performance 


#Since military requirements first stressed 
the vital necessity for miniaturization 

of magnetic core parts, civilian needs have 
been growing, and now include 
transformers for hearing aids, wrist-watch 
radios and other devices structured 
through the use of printed circuits and 
transistors. Magnetic Metals Company 

is prepared to supply sub-miniature 
laminations processed from thin alloy 
strip to engineering specifications. 


MAGNETIC METALS 
ComMPANY 


ELECTROMAGNETIC CORES AND SHIELDS 
HAYES AVENUE AT 21st STREET 
CAMDEN 1, NW. 
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1964), and four more using very highly 
rated liquid-cooled reactors in 1961-1962 
(coming into operation in 1965). 

The A-power plants will be absolutely 
safe, says the White Paper. There will 
be no need to site the stations away from 
built-up areas, though the early ones will 
not be constructed in densely populated 
localities. An atomic explosion in such 
plants is dismissed as “impossible.” 

The White Paper states that progress 
may be even more rapid than is forecast, 
or less rapid and more costly, but the 
British Government declares itself ready 
to accept these calculated risks 

The A-power stations are particularly 
urgent for Britain, since her demand for 
power is expanding rapidly and her coal 
production is not enough to carry the 
whole burden. In 20 years the demand for 
electricity in the United Kingdom is ex- 
pected to be 3% times the present level 

From 1965 onward it is envisaged that 
all new power stations might depend upor 
nuclear energy, and if all went well the 
total nuclear power station capacity by 
1975 could be 10-15 million kilowatts— 
equivalent to the amount produced by 40 
million tons of coal. 

However, because of the rapidly grow- 
ing need for power, the A-stations will 
supplement and not replace other forms 
of fuel, and coal mining will remain on« 
of the major employing industries of the 


country. 


INFORMATION AVAILABLE 

The Atomic Energy Commission stated 
recently that medical and biological in 
formation developed by its scientists on 
the effects of nuclear radiation, blast, flash 
burns, and fall-out is made public as 
rapidly as it can be properly evaluated 
and correlated 

The Commission denied that the medi 
cal profession is refused access to the re- 
sults of its studies of the effects of nuclear 
explosions on human beings and animals 
and methods for treating casualties 

It is the Commission’s long-standing 
policy that the American people and medi- 
cal science should be informed, as rapidly 
as possible, of the biomedical aspects of 
atomic energy 

\ large amount of information of this 
nature has been made public, and the 
Commission’s report of February 15, 1955, 
on the effects of high-yield thermonuclear 
explosions declassified much additional 
information 

The only biomedical data which re 
mains classified are in piecemeal or incom 
plete form and therefore inadequate for 
use by the medical profession. As soor 
as such information is brought into com 
prehensive and helpful form it is published, 
in line with the established policy, the 


Commission stated. 


ORDNANCE 





AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 


President 
George F. Hussey, Jr., American Standards Association, New York, N.Y. 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Sheffield Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N.Y. 


Regional Vice-Presidents 
Carl S. Hallauer, Bausch & Lomb Optical Company, Rochester, N.Y. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N.Y. 
John S. Pfeil, Stone & Webster, Inc., Boston, Mass. 

Paul Pigott, Pacific Car and Foundry Company, Seattle, Wash. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, Ill. 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Dean Witter, Dean Witter & Company, San Francisco, Calif. 


General Chairman, Technical Divisions and Committees 
Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Treasurer 
James D. McIntyre, Washington, D.C. 


Counsel 
John Ross Delafield—Delafield, Marsh and Hope, New York, N.Y. 


Assistant Counsel 
John F. Floberg—Kirkland, Fleming, Green, Martin & Ellis, Washington, D.C, 


Executive Vice-President 
Leo A. Codd, Washington, D.C. 


Secretary 
Florence G. Ferriter, Washington, D.C, 


DIRECTORS 


Robert L. Biggers, Fargo Division, Chrysler Corporation, 


Detroit, Mich. 
Levin H. Campbell, jr., 
Washington, D.C. 
Donald F. Carpenter, Wilmington, Del. 


Automotive Safety 


Henry L. Clark, General Motors Corporation, South Gate, 


Calif. 


W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. 
Paul L. Davies, Food Machinery and Chemical Corporation, 


San Jose, Caiif. 
B. F. Fairless, U.S. Steel Corporation, Pittsburgh, Pa. 
Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa. 
R. E. Gillmor, New York, N.Y. 
S 


May-June 1955 


Foundation, 


S. C. Hope, Esso Standard Oil Company, New York, N.Y. 


George F. Hussey, Jr.. American Standards Association. 
New York, N.Y. 

C. Jared Ingersoll, Muskogee Company, Philadelphia, Pa. 

K. T. Keller, Chrysler Corporation, Detroit, Mich. 

Harvey C. Knowles, Procter & Gamble Company, Cincinnati, 
Ohio 

Henry N. Marsh, Hercules Powder Co.. Wilmington, Del 

Ben Moreell, Jones & Laughlin Steel Corp., Pittsburgh, Pa. 

Frederick H. Payne, Springfield, Mass. 

John S. Pfeil, Stone & Webster, Inc., Boston, Mass 

Louis Polk, Shefheld Corporation, Dayton, Ohio 

S. E. Skinner, General Motors Corporation, Detroit, Mich 

J. E. Trainer, Firestone Tire & Rubber Co., Akron, Ohio 

Charles D. Wiman, Deere & Company, Moline, III. 














HON. CHARLES S. THOMAS 


Secretary of the Navy 








Firepower Afloat 


Modern ships and weapons keep our Navy strong in the atomic age 


defensive capabilities 


66 UR 
now are greater than ever 
before.” 

This is the Adm. Arthur 

Radford, Chairman of the Joint Chiefs 


of Staff, who recently listed the follow- 


view of 


ing key strengths which go into the 
make-up of our defense program: 

1. Strong retaliatory capability. We 
have a long-range Strategic Air Com 
mand without peer in the world and 
carrier task forces unmatched by other 
nations. 

2. Strong land, sea, and air forces 
which can be used in a variety of situa- 
tions whenever and wherever required. 

3. Strong allies. The pattern of our 
own forces conforms to that of a mem 
ber in several great alliances. 

4. Continuing improvement of our 
continental defense system. Both Can 
ada and the United States are con 
stantly improving their respective air 
defenses, radar, communications, and 
computing systems which will provide 
increased effectiveness against attack. 
Our neighbors to the south are im 
portant members of the team. 

5. An unbeatable industry-science 
military team. The services are organ 
ized to utilize our national scientific, 
technological, and productive abilities. 
Science helps to devise new weapons 
and new techniques. Industry helps to 
produce them. 
war 


HE threat of modern atomic 


fare calls for constant moderniza 
tion. The Navy’s current billion-dollar 
shipbuilding program, for example, calls 
for the construction of a fifth 60,000 
ton carrier, three atomic submarines, 
and a number of guided-missile ships. 

The total program provides for the 


construction of twenty-four new War 
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Charles Sparks Thomas, whose 
photograph appears on the op- 
posite page, became Secretary 
of the Navy on May 3, 1954. He 
previously served as Under Sec- 
retary of the Navy and as 
Assistant Secretary of Defense 
(Supply and Logistics). 

Secretary Thomas was born 
in Independence, Mo., in 1897 
and attended the University of 
California and Cornell Univer- 
sity. During World War I he 
served in the Aviation Branch 
of the U. S. Naval Reserve 
Force. 

At the conclusion of his naval 
service in the First World War 
Mr. Thomas joined the invest- 
ment house of George H. Burr 
Company and in 1925 became a 
partner and vice-president. 

In 1932 he became vice-presi- 
dent and general manager of 
Foreman and Clark, Los Angeles, 
retail clothing stores. Five years 
later he was made president, a 
position he held until his ap- 
pointment as Under Secretary 
of the Navy. 

During the Second World 
Wer Mr. Thomas was special 
assistant to the Assistant Sec- 
retary of the Navy for Air. He 
later served as an assistant to 
Secretary Forrestal. 

For his outstanding wartime 
service Mr. Thomas received 
the Presidential Medal for Merit 
and the Distinguished Civilian 
Service Award. 











ships and the conversion of twenty 


eight older vessels for new 


Guided missiles are being strongly em 
phasized. 

One of the new conventional Diesel 
powered submarines included in the 
and three new will 


program trigates 


have guided-missile capabilities. One 


light cruiser and one destroyer will be 


converted to guided-missile use. Guided 
missiles are being integrated rapidly 
into the operating forces. 

Before the end of the year our Navy 
will have four cruisers with guided 
missile launching capabilities in the 
surface-to-surface held. Two converted 
and CANBERRA, 


cruisers, the Boston 


roles. 


both equipped to handle the Terrier 
missile, are due to join the fleet at the 
end of 1955. 

Our Navy 


which already have a guided missile 


has four aircraft carriers 


launching and guidance capability, and 
handle 


air-to-air missiles for the aircraft squad 


nine other carriers which can 


rons attached. 
An American experimental guided 
missile submarine has been operating 
in the Pacific for many months. 
Thomas told a 


Secretary congres 


sional committee that “in the guided 
missile field the Navy is just now cross 


ing the threshold into a field which 


promises to revolutionize navies as 


much as did the discovery of gun 


pe »wder.” 


“gro sTAL-class carriers, giant floating 


airhelds, are essential to control of 
Navy's 


an over-all build-up of air 


the sea. They represent the 
portion of 
power which has been determined to 
be basic to defense policy which we 
must pursue in the atomic age. 
Mobile seaplane striking forces of 
great flexibility are now being planned 
to take advantage of the seakeeping 
Navy's P6M 


Martin development is a true 


capability of the new 
This 
flying boat, jet-propelled, that can oper 
ate with the support of a few logistic 
ships as an advanced striking unit from 
any moderately sheltered waters. 


Nuclear 


importance of sea power. There is no 


weapons reémphasize the 


substitute for the strategic and tactical 

mobility which sea power provides 
Navy 

would be required to protect sea areas 


allied 


needed to 


In any future conflict our 


vital to our own and interests 


It would be support our 


national commitments overseas. 








ROGRESS in air armament over 

the past year and a half should 

be looked at in the light of vari- 
ous policy statements of the armed 
services. One significant pronouncement 
was that of Air Force Brig. Gen. Leigh 
ton I. Davis before the American Ord 
nance Association at Fort Worth last 
year. Said General Davis: 

“Nuclear weapons have changed the 
nature of war in many ways. The total 
destructive power available is almost be 
yond comprehension—certainly enough 
to destroy all the world’s industries 
many times. However, the next war 
may not necessarily be won by the na 
tion that has the greatest stockpile of 
atomic weapons. 

“The rapid delivery of these weapons 
against enemy air power and the pro 
tection of our air power against de 
struction is the key to survival. Our 
stockpile of bombs must be comple 
mented by an Air Force in being, ready 


to go at a maximum delivery rate. It 


870 


Vern Haughland 


must be dispersed and protected so that 
if we must suffer another Pear! Harbor 
we can get up off the floor and retaliate 
with the speed and accuracy that will 
win.” 

General Davis declared that in a 
World War III the rate of destruction 
of air power by enemy action would 
be many times the rate of replacement 
by industry, and the rate of destruction 
of industrial capacity would be many 
times the rate at which industry could 
be rebuilt. 

Thus, he said, as atomic stockpiles 
grow, “he speed at which war is waged 

becomes more important than the 


total lethality of the stockpile. 





Mr. Haughland is aviation cor 
respondent for the Associated 
Press, Washington, D. C. He 

the author of “The AAF 
against Japan” and “Letter 
from New Guinea.” 








The Martin Matador missile 


Security restrictions cloak much that 
is being done to match the increasing 
deadliness of weapons with switter de 
livery against targets. The Air Force 
Armament Laboratory at the Wright 
Air Development Center in Ohio re 
ports, for example, “many advances in 
aérial armament during 1954.” But it 
adds, “Virtually all the significant work 


must be classified for obvious reasons.” 


MONG aircraft which will project 
combat tactics into the high speeds 
and high altitudes of the immediate 
future are those: of the Air Force’s 
so-called “Century series’—the North 
American F-100, McDonnell F 


Convair F-102, Lockheed F-104, and 


Republic F-103 and F-ro5—all super 
sonic fighters. 

Probing for the more distant future 
are research or experimental models, 
such as the Douglas Skyrocket and th 
Bell X-1A. The latter has surpassed 


2 times the speed of sound. 
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In some quarters there are fears that 
research facilities are failing to keep 
sufficiently in advance of aircraft and 
armament development in some re- 
spects. 

At the Naval Ordnance Test Staticn, 
China Lake, Calif., for example, a new 
heavy-duty, precision-aligned track, 4.1 
miles long, is used for captive-flight 
testing of rockets, guided missiles, and 
model or full-scale airplanes; for fire- 
control system tests from aircraft flying 
above a carriageborne target having 
controlled supersonic ground travel; 
and for aéroballistic tests of projectiles 
or rockets fired or launched from the 
moving track carriage under simulated 


flight conditions. 


| )M the Navy standpoint, the “big- 
gest thing in Navy aviation in the 
past year” has been the development to 
“advanced status” of a supersonic air 
to-air guided-missile system, the Spar 
row I. The Navy permitted partial dis 
closure of the missile after more than 
seven years of development by the 
Bureau of Aéronautics and the Sperry 
Gyroscope Company during which 
more than one hundred prototype mis 
siles were test-flown, incluuding air 
launchings from Navy aircraft since 
1949. 
The Navy withheld data on exact 
weight, (about 300 pounds), range 


(about 5 miles), type of warhead, and 


The Falcon, smallest guided missile in production, travels at supersonic speeds using a radar directional system (Air Force photo). 








performance and said only that the 
Sperry Sparrow is rocket-powered and 
fully maneuverable at supersonic speeds, 
yet light and compact enough to be 
carried in multiple units by fighter 
type jet aircraft. 

It added that the missile types se- 
lected for first- and second-phase pro- 
duction runs at the new Sperry Farra- 
gut Corporation plant at Bristol, Tenn., 
are “systems capable of accurate control 
when the missile is fired from a speed 
ing jet airplane.” 

One civilian expert employed by the 
Navy says the Sparrow “in many ways 
opens up a new era,” because of the in- 
crease in range and lethality that it 
provides. He says that eventually the 
Sparrow and missile systems of its type 
will eliminate guns and fixed rockets 
because of the increased “kill prob- 
ability” 


aspect 


and because of the safety 

Navy photographs show the Douglas 
F3D Skyknight, a twin-jet night fighter, 
armed with four Sparrows on wing 
racks, two under each wing. One ver 
sion of the F7U-3 jet fighter, a radical 
tailless design, also is designed to carry 


and launch guided missiles. 


ITTLE has been released on missile 

development generally, but recent 
compilations identify the following, at 
least by name: 


In the air-to-air category, in addition 





to the various types of Sparrow built 
by Sperry, Douglas Aircraft, and Ray 
theon Manufacturing Company, are the 
Martin Oriole, large and long-range 
(1,500 pounds, 20 miles) Mach 3 mis 
sile developed for the Navy Bureau ot 
Philco 
also for the Navy; and the Hughes 


Aéronautics; the Sidewinder, 
F-98 Falcon, a Mach 3 missile destined 
as armament for the Convair F-102. 

In the air-to-surface category are the 
Bell Rascal, reportedly for use on large 
Air Force bombers such as the Boeing 
B-47 and the Convair B-36 and B-s8, 
and the Fairchild Gorgon V, for the 
Navy. 

Air-to-underwater 
the Fairchild Petrel 
Kodak Dove, for the Navy. 


missiles include 


and Eastman 


N the surface-to-air bracket are the 

Navy's Convair Terrier, which has 
been launched from the former battle 
ship Mississippi, now a missile-testing 
ship; Bendix Talos, for the Navy and the 
Air Force; Martin Matador III, Boeing 
F-99 Bomarc, and the Swiss Oerlikon, 
for the Air Force; and the Douglas 


Nike, Loki, 


Raytheon Hawk, Chrysler Redstone, 


Western Electric Bendix 


and General Electric Hermes for the 
Army. 

The Oerlikon, which like most other 
missiles could carry an atomic warhead, 
is 16 feet long, about 3% feet in di 


ameter, weighs 545 pounds loaded, and 


















is designed to travel up to 850 miles 
an hour. 

The Nike, with a range of eighteen 
miles, is regarded by some air experts 
of doubtful value against jet bombers, 
and one aviation writer has called its 
chief value to be “as propaganda for 
the Army and to keep Congressmen 
feeling safe.” 

Surface-to-surface missiles include the 
Martin B-61 Matador, of which the 
Air Force has two squadrons stationed 
in Germany; Northrop B-62 Snark, 
North American Navaho, and Convair 
Atlas, Air Force long-rang “intercon- 
tinental” missiles; Chance Vought 
Regulus, for the Navy; Cornell Aéro- 
nautics Laboratory Lacrosse, developed 
by Army Ordnance for close support ot 
the Marines; Honest John unguided 
artillery rocket and Firestone’s radio- 
guided Corporal, for the Army. The 
Redstone, in addition to its antiaircraft 
potentialities, can be classed as a 
ground-to-ground weapon, as can the 
Hermes. 

HE the Corporal, 


equipped with either an atomic or 


Army says 
conventional warhead, can engage tacti- 
cal targets far beyond the ranges of the 
new 280-mm. gun and the Honest John 
rocket. It follows a ballistic trajectory 
to the target, and is unrestricted by 
weather or visibility conditions. 

Its speed, produced by a power- 

ful rocket motor, is several 

times that of sound. 

Maj. Gen. James M. Gavin, 2 

Army Assistant Chief of Staff 

for Operations, has disclosed that newer 
weapons such as the Corporal and 
Honest John have been given priority 
over the 280-mm. atomic cannon. Cancel- 


the atomic-cannon program 


lation of 
would seem to indicate that the Army 
will depend upon guided missiles for 
delivery of atomic shells. 

At Eglin Air Force Base, Fla., the 
Air Force Armament Center is mak- 
“Gun-Val,” 


set up in 1951 to speed development 


ing progress with Project 


of newly designed foreign and domestic 
weapons installed in Air Force aircraft 
and to determine armament combina- 
tions capable of producing increased 
effectiveness. 

The Gun-Val Committee, with mem- 


872 


Lo 


bers representing Wright Air Develop- 
ment Center, Air Matériel Command, 
the Air Proving Ground Command, 
and the Armament Center, has divided 
the weapons testing into these phases: 

1. Reliability—The number of rounds 
of ammunition fired per stoppage and 
the probability of firing a full load of 
ammunition. 


2. Usability—Problems of mainte- 


nance of a weapon or combination of 


err 


weapon and aircraft, barrel life 
of a weapon, firing schedules. 

3. Effective firepower—The 
number of hits to be expected 
on a target from an installation 
for a given period of time or 
number of rounds fired. 

The 


more 


says that 
Gun-Val 
projects have been completed. “So far, 
have 


centered around. fighter-type aircraft, 


Armament Center 


than half a dozen 


gun-aircraft combinations been 
although bomber tests have been made,” 
a Center spokesman reports. The re- 
sults have not been made public. 
However, the Center says that the 
North American F-86 Sabrejet under- 
went combination tests in an effort to 
improve its effectiveness with new and 
improved weapons, one of them being 
a foreign-made Oerlikon 20-mm. gun. 
Northrop F-89 Scorpions were tested 
with the 30-mm. Oerlikon gun. Lock- 
heed F-94 Starfires were tested 
with two different types of guns. 
Gun-Val, 


% combat-tested by the Air Prov- 


One product of 


_ ing Ground Command in 
7 F-86F’s in Korea, was the new 
20-mm., automatic aircraft gun M39. In 
the short time that it was in combat 
the gun accounted for the destruction 
of 6 Russian-built MIG-15 fighters, the 
probable destruction of 3, and the dam- 
aging of 12. 

The Air 


rate of fire as “fantastically high—con- 


Force described the M39’s 


siderably higher than for any aircraft 
gun now in operation.” It added that 
the gun was developed for use in the 
latest combat airplanes, “including 
transsonic and supersonic aircraft.” 
Pilots reported it far superior to the 
conventional caliber .50 machine gun, 
which fires at the rate of 1,200 rounds 
The MIG in 


armed 37-mm. 


a minute. Communist 


Korea was with one 


and two 23-mm. cannon as against the 
six machine guns on the F-86E, F-86F, 
or F-84G, and thus packed more de- 
structive power—but at a much slower 
rate of fire. 

The M39 was developed in response 
to the desire of pilots to have a larger 
caliber gun without sacrificing the ad- 
vantage over the MIG in the field of 
rapidity of fire. The Air Force called 
the new gun a product of the close 

teamwork existing between it 
and private industry and the 
U. S. 


The gun, weighing about 170 


Army. 


pounds, throws a shell which 
bursts after penetrating the tar- 
get. Its high-firing rate is made possible 
by the 5-chamber, revolver-type cylin- 
der which moves ammunition through 
the 


phases at a greater rate than a recipro- 


feeding, firing, and extracting 
cating-bolt type mechanism. 

Another new aircraft weapon with 
the code name of Project Vulcan, also 
a 20mm. firing mechanism, has a rate 
of fire surpassing even the “fantasti 
cally high” description of the M39. It 
has the “Gatling 
gun,” after the Civil War 


weapon, because of the probability that 


become known as 


tamous 


it uses a revolving multibarrel assem 
bly. 

General Electric Company, manufac- 
turer of the Vulcan, also has developed 
a new fighter gun sight system, the 
Krg, considerably lighter and with 
fewer parts than other sights currently 
in use. The Krg is part of a system 
which includes the aircraft autopilot, 
computing elements, and the gun sight 


itself. 


HE standard attack for day fighters, 

the lead pursuit approach, is the basic 
attack considered in the Kig design. In 
such an approach, the computer gives 
the pilot information visually to enable 
him to lead the target by the proper 
amount. An interlock prevents firing 
until the target is in range. 
the 
which is favored by night fighters, the 


For lead collision approach, 
pilot centers the target in his sight. The 
sight, autopilot, and radar keep the 
airplane on the computed course. The 
sight system fires the guns automati 


cally at the correct range, and then 
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breaks off the attack to avoid collision. 

The day fighter, armed with fixed 
guns, must head continuously slightly 
to the front of the target, and therefore 
must fly a curved course, the “lead 
pursuit curve,” in order to keep his 
guns trained on the target long enough 
to pour in the firepower to bring the 
victim down. This form of attack is 
comparatively hazardous because of the 
cone of fire from the tail guns of a 
heavily defended bomber. 

An all-weather or night interceptor 
such as the F-86D, however, equipped 
with a computing machine to fire its 
rockets automatically at the moment at 
which they will intercept the target, 
need be on the target for only an in- 
stant. Thus he flies a straight-line col- 
lision course only until the rockets fire 
and so becomes virtually invulnerable 
to the bomber’s defense. The bomber’s 
guns must fire crosswind at a target 
with a rapidly changing bearing and 
have comparatively little opportunity to 


inflict a hit. 







HE F-86D, America’s first one-man, 

all-rocket-armed jet interceptor, 
packs twenty-four “Mighty Mouse” 2.75- 
inch rockets, and can salvo them with 
amazing accuracy. It can search out and 
shoot down an enemy that may never 
be seen except as a “blip” on the radar 
scope. A single hit from just one rocket 
is sufficient to destroy the largest 
bomber. 

The F-86D packs its rockets in a 
retractable pod which pops out from 
the plane’s fuselage. Immediately after 
firing, the pod snaps back into the 
plane to provide a streamlined surface 
for near-sonic flight. 

The Air Force announced last Sep 
ordered a_ sixth 


tember that it has 


model of the Sabrejet series, the 
F-86K, as a cannon-firing version of 


the F-86D. The had to be 


lengthened eight inches to accommo- 


aircraft 


date the new armament—four 20-mm. 
cannon—which replaced the twenty 
four rockets. Another new Sabrejet, 
the F-86H day fighter, is armed with 


six .50 caliber machine guns. 


of armament which packs the punch 


of a 75-mm. cannon and streaks toward 
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HE Mighty Mouse is a husky piece 





its target at supersonic speed. Its manu- 
facturer, Hycon Manufacturing Com- 
pany, Pasadena, Calif., delivered the 
one millionth “Mouse” to the Armed 
Forces late in the autumn of 1954. 
While the F-86D carries twenty-four 
of the 2.75-inch rockets, the Lockheed 
F-94C carries just twice that load— 
forty-eight Mighty Mice. And the 
Northrop F-89D packs a really terrific 
wallop—1o04 of the folding-fin devices. 
General Electric displayed its new re 
mote-controlled tail turret system for 
high-speed jet aircraft publicly for the 
first time at the National Aircraft show 
in Dayton last September. Currently 
installed in the Boeing B-47 medium 


bomber, the 6-en- 


system gives the 
gined Stratojet a heavy rearward punch. 

The system consists of a tail turret 
mounting two 20-mm. radar-controlled 
cannon, an electric computer, a search 
track radar and control equipment. It 
enables the B-47 to shoot down an 
enemy airplane as readily in fog or 


darkness as in daylight. 











this 


proaching from the rear appears as a 


It works enemy ap 


way: an 
bouncing jag in the straight green line 
crossing the face of a circular radar 
screen. The operator centers this nervy 
ously jumping part of the line, this 
elongated pip, in cross hairs and then 
switches from search to track—mean 
ing that the guns will remain auto 
matically trained on the object which 


causes the pip. 


HE radar signal also is fed through 
the electronic “brain” to provide it 
with equational information from which 
the point where the attacking aircraft 
will come into range is calculated, As 
that point is reached, the guns are fired. 

Other advances in the general field 
of aérial armament include: 

1. Use of the rotary bomb bay door 
on the Martin B-51 light jet bomber. 

2. The announcement of several im 
proved types of bomb hoists. 

3. Release of information on the 
launching equipment for the Martin 


The Army’s Corporal guided missile can find its target despite weather or visibility 


conditions and has a range greater than that of the 280-mm. gun (Army 























photo). 























B-61 Matador missile—the “zero-length 
launcher” which, set on a special semi- 
trailer, operates in an area only one 
hundred feet square, without the use 
of a runway. 

The Matador, resembling a small jet 
fighter, is mounted on the launcher by 
a 3-point suspension. Two ball-and 
socket supports at the front point the 
weapon upward at a 15-degree angle. 
The rear support is a bolt which holds 
the Matador stationary until full power 
which 
shears and allows the missile to take 


off. 


4. Award of an Air Force contract 


is reached, at time the bolt 


for construction at the Arnold Engi 
neering Development Center, Tulla 
homa, Tenn., of a high-altitude arma 
ment test cell to determine what hap 
pens to different types of high-explosive 


shells fired at high altitude and high 
speed. 


HE cell will provide wind-tunnel test 

provisions for incendiary and high 
explosive shells fired through a sub 
sonic air stream of about Mach .8s, or 
just below the speed of sound, into a 
typical wing section of an airplane. 

Altitude conditions up to 60,000 feet, 
with a temperature range of from go 
degrees below zero Fahrenheit, to 160 
above, will be created in the test sec 
tion. 

5. Air Force testing of a new type of 
fighter armament, the T-110 rocket 


launcher, on its most heavily armed 
fighter, the Northrop Scorpion. The 
launcher consists of two T-110 auto 
matic rocket guns in the forward nose 
section. The Air Force said tests proved 
that the new air-to-air weapon was “com 
patible” with the Scorpion and highly 
effective from a firepower standpoint. 

It added that the Scorpions were used 
merely as flying test beds for the rocket 
launcher and that no production use ol 
the armament was planned for the 
F-89 fighter. 

6. Development by the Air Research 
and Development Command of a new 
fixed-gunnery trainer, a classroom de 
vice for teaching fighter pilots the tacti 
cal use of a modern fire-control sys 
tem. Designed and manufactured by 
Rheem Manufacturing Company, Phila 


delphia, the new device is known as 
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the F-86D/F-151 fixed-gunnery trainer 
and consists of a conventional flight 
simulator, fire-control system, spherical 
screen, target image projection system, 
and instructor’s console. 

It uses a television pickup and pro- 
jection system to portray a realistic 


and 


ground targets, and maintains a con- 


simulation of air-to-air air-to- 
tinuous true-to-life spacial situation be- 
tween interceptor and target regardless 
of course, speed, or type of maneuver. 

7. Development by Goodyear Air- 
craft engineers of a radically new and 
improved winged tow target for gun- 
nery practice at high altitudes. The 
1,400-pound, all-metal target with a 25- 
foot wing span can be towed at speeds 
of more than 500 miles an hour, as 
much as 2 miles behind its medium jet 
bomber tow plane. 

The target can be made to perform 
evasive maneuvers either automatically 
or by direct control from the tow plane, 


and can be offset to one side of the tow 


plane to permit closer simulation of a 


jet fighter “pass.” A special device re 


A Nike guided missile is placed in firing 
position on its launcher (Army photo). 


leases the tow cable the moment the 
target touches the ground, making pos 
sible repeated use of the equipment— 
an important saving in time and money. 

8. Announcement by the Navy of 
the development of a “parachute tar- 
get” impregnated with metal to pro- 
vide radar reflectivity. Fired by a 
rocket to high altitudes, the parachute 
provides an inexpensive and long-last- 
ing target for guided-missile crews 
seeking to locate and shoot it down. 


YAN builds a jet drone missile— 

known to the Navy as the Firebee, 
to the Air Force as the Q-2, and to the 
Army as the XM21—<capable of simu- 
lating attacking enemy aircraft at speeds 
of around 600 miles an hour and at 
altitudes of up to 40,000 feet. Flown 
by electronic remote control from a 
ground station, the Firebee also has the 
radar reflectivity required in order to 
simulate a high-flying jet bomber. 

Ryan pointed out in a news release 
that targets which have been used for 
crew training and weapons evaluation 
in the past—20o-mile-an-hour towed 
sleeve targets, small radio-controlled air- 
craft with gasoline engines, and ob 
solete planes converted to drone opera- 
tion—have proved unable to simulate 
the speed, altitude, and performance of 
attacking jet craft. 

The Ryan jet drone missile can be 
launched from “mother” planes in 
flight, or from the ground. It has a 
span of 12 feet, is 18 feet long, weighs 
1,800 pounds, and is powered by either 
a Fairchild J-44 or a Continental-Mar 
bore J-69 jet engine developing 1,000 
pounds of thrust. The Army currently 
is using its XMar1’s as targets for the 
Nike weapon and for training crews 
operating the new radar-controlled Sky 
sweeper antiaircraft gun. 

This has been a summary of an- 
nounced or generally known develop 
ments in the air-armament field. The 
real and full story of steady progress, in 
all its details, remains to be told. Until 
it is certain that potential enemies have 
fully informed themselves, or until the 
importance and significance of a par 
ticular development has been dissipated 
by time and by newer developments, 


that 


secrecy. 


story will remain hangared in 
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Careers in Ordnance 


The Corps is dei cloping a program u hich provides both competition 


and incentive and offers better opportunities for training and 


advancement to the 


EFORE Maj. Gen. E. L. Ford 
retired as Chief of Ordnance of 
the Army he initiated a service 

wide inquiry into how an orderly 

career-planning program for civilian 
personnel could be developed. The pur 
pose was to: 

1 Provide incentive for the most 
promising of those men. 

2 Improve early in their careers their 
capabilities and hence their chance of 
advancement. 

3 Make available to these ambitious 


men information about prospective 
vacancies at a higher level, for which 
they qualified. 
4 Similarly inform district, depot, 
arsenal, and other executives of the im 
mediate availability of such men. 
Should those purposes be achieved, 
it was manifest that other good results 
would inevitably follow, to the benefit 
of the individual civilian at whatever 


General Service level, to that of the 
executives in installations thus affected, 
and certainly to the efficiency of the 


Ordnance Corps itself. 


HE task which General Ford, in the 
closing months of his active duty, 
was unable to push to completion, his 
successor, Maj. Gen. E. L. Cummings, 
promptly took in hand, at each stage of 
for his project the 


pre gress Winning 


endorsement of Lieut. Gen. Williston 
B. Palmer, Chief of 


the approval of John Slezak so long 


Logistics, and 


as he remained Under Secretary of the 
Army. 

Maj. Gen. E. 
Chief of Ordnance, showed the same 


S. Gruver, as Deputy 
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Mr. Watson is a member of 
the staff of the Baltimore Sun 
and a well-known military 
analyst. He is the author of 
several books and holder of 
the 1945 Pulitzer Prize for 
international correspondence. 
Mr. Watson is a regular con- 
tributor to OrRpNANcE, Ais 
most recent article being “Our 
Navy, 1955-1975" which ap- 
peared in the November-De- 


cember 1954 issue. 





lively interest in the project that he had 
previously felt as executive to General 
Ford, and it is manifest from the com 
mand decisions made at his level by 
Maj. Gen. J. H. Hinrichs (Field Serv 
ice Division) who originated the staff 
ing policy for his depots, and from the 
Gen. J. 


Medaris (Industrial Division) that the 


suggestions of Brig. Bruce 
zeal of General Cummings has been 
raatched by that of his assistants. 

It is just short of a year since General 
Cummings issued his directive of May 
25, 1954, on “Establishment of 
Ordnance Corps Civilian Pro 
gram for Storage Personnel.” 
That is, the storage field was 


key 


experience in 


selected for the mission, 


through whose 


a = 


tern to fit the policy, it was reasonable 


design of a policy, and of a pat 


to expect that a standard broadly ap 
plicable to the other divisions of Ord 
nance could be set up. 

It is gratifying to report that today 
the staffing policy is designed and ap 


proved, and the pattern itself is so well 


military and the civilian career ordnanceman 


advanced toward full implementation 
that it went into effect in the Storage 
Division last month. 

It is equally gratifying to report that, 
independent of the civilian career enter 
prise, there has been under an older 
and more familiar program a continu 
ous scrutiny of what can be done to 
help the careers of Ordnance officers 
and enlisted men, visibly producing a 
more orderly development in that held 
and singularly in harmony with the 
civlian project. 

The numbers affected, relatively, are 
of interest. Civilian personnel (ranging 
from GS Grade 2 to Grade 15—but in 
this incentive program including, rather, 
Grades 5-15, with annual wages rang 


ing from $3,410 to $10,800) at the 


March report numbered 113,525. 
Officers in comparable assignments 
ofhcers 


and 


Ordnance 


(that is, omitting 


overseas, in continental armies, 


ctherwise not under direct control ot 


2,159, 
I, 


the Chief of Ordnance ) numbered 


and enlisted men similarly assigne 

7,367. The civilian force’s large domi 
nance in numbers is something 
like twelve to one, which itself 
points to the great desirability 
ot hnding the opumum policy 
and pattern for career incentive 
for that huge majority. 

At this staye a few words on 
basic principles of officer assignment will 
be useful. It is pointed out by Col. D. I 
Breakeheld of Military Per 


Branch that there is now 


the 


division of the Ordnance officer's first 
twenty years into three periods 


The first three years, spent on troop 
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Trained civilian specialists like this technician, shown plotting the course of 
a simulated Nike firing, are invaluable to the development of better ordnance. 


assignments and in branch schools, are 
thought of as the period of military 
development; the next ten years as ord 
nance development (including the 
mastery of the assigned specialty); the 
next seven as command development, 
when the officer has reached a commis- 
sioned grade entitling him to assign- 
ments in which he must know much 
more than his particular specialty if he 
is to exercise a higher command com- 


petently. 


N a typical case, then, Lieutenant 

Blank will spend his fourth year as 
an officer at Aberdeen Proving Ground. 
Years 5 and 6 may find him a graduate 
engineering student at, say, Purdue 
University. Years 7-9 are a stabilizing 
period of specialized duty; if he is to 
be an ammunition officer, he may be at 
Picatinny Arsenal. 

By that time Blank is overdue for 


duty with troops or staff or both and 
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will perhaps go overseas for years 10-11. 
Then, if fortunate, he will get for year 
Staff 


School assignment (he must get that 


12 a Command and General 
before he has had 15 years’ service). 

Year 13 (the last of his “ordnance 
development” period) would probably 
be the first of 3 years at a depot or in 
the Office of the Chief of Ordnance, so 
that he there begins his transformation, 
adding to his specialty a broader 
knowledge of administration and com- 
mand over many specialties. 

Having completed fifteen years alto- 
gether and proved his competence, 
Blank could now be sent to the Na- 
tional War College, the Army War 
College, or the Industrial College (again 
time is running against him, and if he 
ever is to reach one of these schools he 
must do so before he has finished his 
twentieth year in service—so that the 
advanced schooling will fit him for 


command before he is 45). 


Again he is ready for his overseas 
tour, say in years 17-19, and in year 
20 he should be fully set for command. 

It cannot be expected that under the 
most perfect stafing policy this me- 
thedical procedure can be duplicated 
for civilian personnel, where both in 
job requirement and in personal fitness 
there is bound to be a very wide varia 
tion. Nevertheless, just as the Ordnance 
officer is expected to develop steadily, 
and the Military Personnel Branch has 


its career organization supervision tech 


niques for bringing that to pass, so the 


ambitious and competent civilian is en 
titled to somewhat similar supervision 
with a view to speeding his useful de 
velopment and to making his talents 


readily available to the Corps. 


F the method with the officer were 

applicable to the civilian, General 
Cummings’ task would have been easy. 
Patently that method is not applicable, 
and a great deal of time and effort has 
been expended to find one that is. 

Many hands have been at work cn 
the enterprise besides the general ofh 
cers hitherto mentioned. Theories have 
been set up, tested, and rejected or re 
vised or tentatively approved to permit 
testing of the next step. 

The 
visible in graphic form in the Pentagon 
office of 
since 1952 (when these first troubled 


fruits of all this are already 


Truman G. Benedict, who 
inquiries got under way) has been at- 


tached to the Ordnance Executive 
Office as a guide and adviser, possessed 
of a profound understanding both of 
General Cummings’ basic aim and of 
the means thus far developed for at 
taining it. 

Because the Storage Division was 
given the lead, a report of progress will 
have to be illustrated by references to 
the way in which theory is applied in 
that part of Ordnance. What are we 
after, then, when we aim at a career 


program? 


OR example, suppose we seek to de 
velop managers of ammuntion stor- 
age who will have a full knowledge of 
all the requirements of that job and ex 
perience both in what to do and what 
not to do and the mature judgment 


which a competent manager must pos 
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sess. A young man headed in that direc 
tion, then, will have to go through 
three levels of training (note that the 
Ordnance officer did too). At the junior 
level he has an apprentice’s opportunity 
to acquire a broad familiarity with all 
in sight. At the intermediate level he 
specializes and becomes competent in 
the specific areas of ammunition stor 


At the 


again, slowly gathering confidence and 


age. senior level he broadens 


competence for management which 


must have cognizance of matters ex 


tending beyond a_ specialized field. 
That, then, is typical of what should 
be offered in a program for career ad 


vancement. 


OW is the program designed? It 

has four interrelated aims, thus, to: 
1. Provide all present employees 
(and the outside public) with informa 
tion about opportunities, to add in 
centive. 

2. Provide appropriate means of 
screening and then developing each 


promising trainee as he comes in, by 


both on-the-job training and off-the-job 


schooling. 


3. Maintain a central records file 


which will have a detailed report of 


(a) opportunities present and prospec 
tive, and (b) qualifications of individ 
uals who, by their voluntary registra 
tion and indication of interest, seek 
advancement. (Compulsion in this field 
is neither practicable nor desirable.) 

4. Select the candidate for the job 
on the basis of proved individual cap 
ability. 

This 


enough, but no procedure could be 


was found to be reasonable 


undertaken until there was an as 
sembling of information about the ex 
isting structure of the Storage Division 
(the willing guinea pig for an inquiry 
which would one day produce relevant 
information on the entire Corps and a 
scientific evaluation of that informa 
tion ). 

General Ford himself was convinced 
by observation that the system of his 
day failed to give sufficient encourage 
ment to civilians and to get maximum 
potential value from them. If there was 
a career program for doing all that in 
the case of the officer, should there not 
be one of those far-more-numerous 
civilians, too? 

He pointed out that in his tours of 
installations he was likely to find, per 


forming identical functions, ten mili 


A guided-missile technician, an Army Ordnance proof officer, and a German 


scientist 
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discuss the V-2 ground controls before firing a test rocket. 


tary officers and five civilians in the top 
executive positions, or hve military and 
ten civilians, or almost any other com 
bination—an all-civilian staff below the 
officer in charge, or under a chief of 
division an officer and a civilian as 
sistant of equal authority and hence 
two parallel lines of accountability 


Mr. 


different 


Benedict's survey disclosed five 


patterns. Today there is one 
pattern for a depot of over 3,000 and 
another pattern for a depot of under 
3,000, but they differ only in the 
identity of one assistant in the whol 


complex stafhng arrangement. 


YIMILARLY, stafing patterns appro 
priate to each mission have been set 
up, with a uniform arrangement as to an 
officer or a civilian filling each post. 
(There is, of course, a recognition that 
the installation commander, faced with 
any of a dozen emergencies not in the 
schedule, can and must make an ap 
propriate departure from the pattern 
until the emergency is over.) 

The arguments which brought Gen 
eral Hinrichs’ plans into this pattern 
were such as to make vivid and end 
lessly helpful certain concepts which 
can be presented in terms of dimen 
sions. 

Broad qualifications are expected in 
the military, as against the deep spe 
cialist qualifications of the civilian. The 
officer is assumed to be broad in his 
geographical knowledge by reason of 
widespread assignments; broad in his 
knowledge of diverse functions, includ 
maintenance, 


ing research, purchase, 


etc., and in his with 


acquaintance 
depots, districts, arsenals, etc.; broad in 
his personal knowledge of the combat 
requirements for the matériel he is 


handling; broad in his knowledge of 


the Army as a huge, well-integrated 


system. 


TIXHE civilian, on the other hand, is 

expected to have a depth of knowl 
edge of relationships in the installation 
and community and o, local procedures; 
ledge about administra 


knowl 


and a depth ot spe 


a depth of know 
tive continuity—an historical 
edge, in a sense 
cialist ability. 
The officer is expected, then, to pro 


vide the qualities in one grand dimen 
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sion and the civilian those in the other, 
each to the other’s benefit. 

One can see the mutually reacting 
aspects of the patterns being devised 
and the 
them. The pattern (as previously indi- 


programs arranged to suit 


cated) identifies for the aspiring ci- 
vilian the opportunities for his develop- 
ment; the program produces the talent 
to meet the staffing needs which are 


laid out in the pattern. 


FP HIS has brought about a broad pol 
icy for integrated activities designed 
to find the promising candidate and 
give him a maximum chance to im- 
prove himself and benefit the system. It 
devises the means of selecting a career- 
service trainee by attracting promising 
candidates, selecting from them an 
nually the required number to whom 
intern-type training can be given, and 
thereby furnishing replenishment of 
Ordnance personnel at junior levels. 
They are rotated in assignments and, 
off-the-job 


educational advantages. As they de 


when appropriate, given 
velop, their qualifications are noted on 
a Corpswide record file so that there 
can be a referral of meritorious indi 
viduals to all installations where there 
are vacancies, at which point the local 
commander can make intelligent selec- 
tion from the several available candi- 
dates. 

Beyond this, there is a monitoring of 
the growth and development of career 
personnel, This includes provision for 
carefully planned training and school 
ing, if called for, at an advanced level 
in order to produce as early as possible 
those who are best qualified for key 
posts. 

The advantages of a permanent and 
Corpswide record of ci 
vilian personnel, with 
detailed knowledge of 
qualifications, are nu- 
merous. The 
with 


prompt- 
ness which va- 
cancies may be quickly and satisfac 
torily filled under the referral system 
is an advantage which no harassed 
depot manager will question and which 
is equally clear to a worried individual 
employee. 

But one must stress the relationship 


of this sureness of knowledge to the 
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continuity of operations. There is a 
great up-and-down movement of ci- 
vilian employee totals, although the 
leveling-out program which has been 
so wisely designed in the Defense De- 
partment these recent years gives prom- 
ise of eliminating some of the appalling 
peaks and valleys of the past. (When 
World War II 


had run its course, the Detroit Ord- 


the demobilization of 


nance District had dropped from 7,952 
personnel to 52.) 

Even so, under the best of over-all 
planning there will be days when a 
civilian force (or a military) must be 
sharply reduced. The aim is to do so 
more scientifically than in the past, 
through identifying clearly in advance 
the solid core of first-class men on duty. 

Then, when the enforced reductions 
come, that solid core can be kept on 


duty by the referral system and only 





“In this whole process the 
selection tends to be largely 
automatic. The ambitious and 
competent employee looks at 
the career opportunities above 
him; the employer looks at 
the talent requirements and 
the evidence of who can fill 
them.’ 





the less-promising personnel dropped, 
perhaps never to find the path back to 
Ordnance. Men must be dismissed, but 
the aim (and now the possibility) is to 
avoid dismissing either the proved best 
or the juniors who promise in time to 
become the best. 

In this whole process the selection 
tends to be largely automatic. The am 
bitious and competent employee looks 
at the career opportunities above him; 
the employer looks at the talent require- 
ments and the evidence of who can fill 
them. There is an encouragement to 
competition, but there also is a way to 
provide incitement to compete. 

Skeptics originally said that a ci- 
vilian employee—settled in work at a 
depot, with local and family connec- 
tions, with house and furniture bought 
—would not move to a distant depot, 
even if he knew he could get a better 
job. Experience shows he will. 

But is he the man that the depot 
manager wants to apply for the job? 


The central qualification file will pro- 
duce a lot of men so disposed and so 
qualified, and the depot manager can 
make an informed choice. 

Perhaps by this time it will be clearer 
why a uniform staffing pattern is de- 
sirable, for that was another point on 
which there once was skepticism. Such 
a rigid system is not desirable just tor 

the sake of 
ity, but it is the way 


uniform- 


in which to establish 


standard norms and 


the way which fur- 


nishes a guide to over 


all planning and to provision of in- 


seems to be the way to 


centive. It 
meet the exact needs of a job with the 
exact experience of a man and hence 
in the end to permit a saving of spaces. 
It is not yet clear whether the uni 
form staffing pattern will call for more 
or fewer military in the several areas 
depots, districts, Office of the Chief of 
Ordnance, arsenals, commodity com 
mands, proving grounds, laboratories, 
research, and development. (The in 
quiry is proceeding in that order.) 


July the 


made with regard to several, and by 


But by decision will be 
October with regard to all, and a full 
staffing policy can be stated. With this, 
the programming is coming apace, af 
fecting supply specialist, ammunition 
inspector, acceptance inspector, civilian 
personnel technician, engineer (design, 
construction, maintenance, mechanical, 
chemical, electrical, etc.) accountant, 
management specialist, and industrial 


procurement spec ialists. 


HE supply specialist came first. In 
a few months 300 candidates for ad- 
had 


day the full design is under study pre 


vanced training volunteered. To 
paratory to asking approval. The first 
interning will begin in early summer. 

The military itself can learn from 
this something about the civilian super 
visor’s technique. A lieutenant colonel, 
chief of a general supply storage di 
vision, remarks that he has been on 
that job for eight years, and the time is 
near when he must be coming up to 
a higher position, calling for admin 
istrative knowledge of other specialties 
than his own—and he will not be ready. 
Under the new system he would be. 
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Progress in Sea Power 


Recent developments in arrcraft and aircraft carriers, weapons and 


detection devices for antisubmarine warfare, and guided massiles 


assure the Navy’s continuing role as our first line of defense 


INCE we as a nation are forced 

by circumstances not of our own 

choosing to maintain more than 
3,000,000 men under arms for national 
defense, the importance of equipping 
them with superior weapons needs no 
elaboration. 

Since the A.O.A. and the Navy are 
so closely aligned in a common effort 
toward the defense of our Nation, it 
would be appropriate to consider the 
Navy’s réle in that effort, its mission, 
its equipment, its personnel, and what 
it is doing to keep abreast of modern 
warfare in this jet-atomic age. 

First of all, the basic réle of the 
Navy is to guarantee freedom of the 
seas in peace and control of the seas in 
war, and in war this means the air 
over the seas and the water underneath. 

Any strategic or commercial map of 
the world shows the land masses linked 
together by a network of lines which 


mark the ocean routes and sea lanes 
over which the commerce of the world 
travels. Control of these worldwide 
sea communications means control of 
seventy per cent ol the surface of the 
world. Control of these sea lanes means 
we can project our naval striking power 
overseas, transport our men and ma 
terials to our bases overseas, and main 


tain and protect them there. 


NLESS we control the seas in war 
time, vital strategic materials may be 
denied us and our most powerful of all 


weapons, our industrial power, cannot 
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be brought to bear against an enemy. 
While control of the seas is no guaran 
tee of victory, loss of it will certainly 
guarantee defeat. 

In an uneasy, half-peaceful world 
where foreign policy and decisions are 
so largely based on military power, the 
ability to concentrate sea power quickly 
at the point where it is needed becomes 
the vital but very difficult réle of our 
Navy. No routine peacetime deploy 
ment of our operating forces will do, 
and this vital task falls to our operat 
ing forces. Consequently the bulk of 


the Navy's 
permanently 


striking power is now 
deployed far from our 
home shores. 

The major part of the Pacific Fleet’s 
combatant forces, the Seventh Fleet, 
operates in Japanese, Philippine, and 
Chinese waters, and the remainder is 
preparing to sail for these waters when 
needed. 

The Atlantic Fleet is similarly de 
ployed in the Mediterranean and 
Northeastern Atlantic waters. Any one 
who has tide of 


watched the Com 


munism being steadily stemmed and 
thrown back in the lands bordering on 
the Mediterranean during the past five 
years will realize the vital rdle played 
by the U. 


war defense of the free nations of the 


S. Sixth Fleet in this cold 


worid. 

The striking power of these far-flung 
fleets lies in the attack aircraft carriers, 
their air around which 


with groups, 


the fleets are formed. In addition, 
squadrons of Navy patrol aircraft are 
deployed continuously in Alaska, Japan, 
Guam, the Philippines, Newfoundland, 
Iceland, the Azores, North Africa, and 
the Mediterranean. These are our shore 
based antisubmarine forces. 

Thus we find the Navy in her tradi 
tional rédle in the first line of defense 
ready and able to project her air sea 
power against the enemy far trom our 


shores. 


T is the carrier task force which as 

sures our Navy's control of the sea and 
the air above. At sea there can be no 
separate air force and sea force. They 
must be integrated in one force so that 
our sea power is in reality air-sea 
undersea power. 

To supply and maintain these dis 
forces, hundreds of 


tant combatant 


auxiliary vessels are required. Repair 


ships, tankers, supply ships, tenders 
and transports are needed by the hun 


] 


dreds, and many of these are also de 


give 
of the effect this so-called cold war has 


ployed overseas. To some idea 





had on the Navy—just before the Ko- 
Navy had 


about 450 vessels in commission; now 


rean conflict started the 
there are over 1,100. 

With all this global deployment of 
forces, you may be sure that the Navy 
is carrying its proportionate share of 
morale problems among its personnel 
due to the long-enforced separation 
from families and homes. 

While the seagoing Navy is patrol- 


ling the vital sea lanes of the world 


and parading its might where neces 
sary as a discourager of Communist 
aggression, the Naval Shore Establish 
ment is backing it up with a program 
of new ship building, ship moderniza- 
tion, development of new weapons, and 


new equipment. 


WANT to mention particularly three 

fields in which new developments 
have made markedly successful prog- 
ress: (1) aircraft and aircraft carriers, 
(2) antisubmarine-warfare weapons and 
detection devices, and (3) guided mis- 
siles. Progress in these three categories 
was and is vital to the Navy’s future. 

With the exception of antisubmarine 
and long-range patrol aircraft, the Navy 
has almost completed the transition to 
jet aircraft. There are practically no 


more propeller-driven attack carrier air- 
craft coming off the production lines. 
To provide adequate landing facilities 
aboard carriers for these new heavy and 
fast-landing jets, carrier decks have had 
to be strengthened, arresting gear re- 
designed, and catapults replaced with 
more powertul ones. 

This has been and is a tremendous 
task which had to be undertaken in in- 
crements in order that the num- 
ber of operating carriers would 
not be reduced. 

First the decks were strength- 


ened and the arresting gear re- 


placed. The next stp is he OO—— 


provision of the angled flight deck and 
the steam catapult. In a few short years 
the entire force of operating carriers 
will have all these improvements which 
will make it possible to operate with 
maximum ease and efficiency the larger 
and heavier the carrier aircraft of the 
future. 

As an example, the U.S.S. Forrestat, 
recently launched at Newport News, 
will join the fleet in the fall of 1955. 
The Forrestat incorporates all the 
newest changes in carrier design in- 
cluding the new canted deck and four 
steam catapults. 

Aircraft coming in on the canted 


The new carrier-based fighter, F7U-3, is armed with 2.75-inch Mighty Mouse 
rockets, can carry guided missiles, and has a speed in excess of 650 m.p.h. 


deck land at an angle of eight to ten 
degrees to the left of the center line of 
the ship rather than down the center 
of the flight deck. Thus the pilot can 
take the air again, in case he fails to 
catch an arresting-gear wire, without 
endangering launching operations for- 
ward. With this flight-deck arrange- 
ment, launching and recovery opera- 
tions can be carried on simultaneously. 

Thus, capacity for launching has 
with 
catapults, and flight-deck ca- 


been doubled, twice the 
pacity more than doubled. 
The Forrestat design also 
reflects the latest attention the 
Navy is paying to the problem of habit- 
ability for the crew. She is air-condi- 
tioned throughout, living space per 
man has been increased, and there are 
more showers and better messing and 
berthing spaces, increased laundry fa- 
cilities, and improved semiprivate bunks 
—each with a reading light and rede- 
signed lockers. Those who know some- 
thing about living conditions on our 
ships can appreciate this “new look” in 
the interior of a man-of-war. 
Proponents of naval aviation and air- 
craft carriers have long wanted such a 
ship as the Forrestat to replace the 
Essex-class carriers, work horses of 
World War II and the Korean War. 
Now with the Saratoca, RANGER, and 
one as yet unnamed we will soon have 
four abuilding. These new ships will 
greatly increase the striking power of 
our fleet and will permit a wide range 
carried and 


of new weapons to be 


launched from our naval aircraft. 


— 60,000 tons’ displacement, 


1,036 feet over-all length, over 200,- 
000 horsepower, the latest and finest of 
propulsion machinery, ship controls, 
radar and communication equipment, 
and protection against bombs and tor- 
pedoes—these magnificent ships will 
testify to the fact that the Navy is not 
standing still and that carriers are here 
to stay, Field Marshal Montgomery to 
the contrary notwithstanding. 

In the field of guided missiles, the 
Navy again has moved definitely for- 
ward. At the present moment there are 
three different types of guided missiles 
at the production stage and being in- 
troduced into the fleet. First is the Ter- 


ORDNANCE 














rier—a_ surface-to-air missile designed 
to be launched from a ship or land in- 
stallation against airborne targets—air- 
craft or missiles. 

The first shipboard launchings of 
Terrier were conducted in September 
1951 from the U.S.S. Norton Sounp, 
a converted seaplane tender now serv- 
ing as a guided-missile test ship. Later, 
in November 1952, the old battleship 
Mississipp!, modified to receive a serv 
ice-type launching installation, com 
menced the evaluation of this missile 


system. 


culminated a 


HESE 
month 


operations 


ago 
joined a large force of the Atlantic Fleet 


when the Muississrppi 


in an air-defense exercise and demon- 
strated the effectiveness of this new air 
defense weapon. Thus comes to fruition 
a guided-missile development com 
menced ten years ago. 

During the year immediately ahead, 
Boston and Can 


the heavy cruisers 


BERRA, having completed extensive 


modernization and conversion, will 
join the fleet as the first truly com 
batant guided-missile ships of this type. 

The second successful guided missile 
is the Sparrow. It is the air-to-air type 
designed to be launched by one aircraft 
against another aircraft or a missile. In 


September 1952 the Navy’s first jet 


fighter squadron equipped to 
ts P | 
fire these air-to-air missiles was % = 


commissioned. They have been 


participating in the test and 
evaluation of Sparrow continu- = 
ously since that date, and the 
fact that the Sparrow is now in produc 
tion and that several fighter squadrons 
are now being equipped to use it as a 
service weapon will attest to its success. 
The Navy has a 


suided missile called the Regulus. This 
~ i 


third successful 
is a large surface-to-surface missile de 
signed to be launched from submarines 
and also from surface ships. It is pow 
ered by rockets and turbojet engines, is 
faster than conventional fighter bomb 
ers, and carries a devastating warhead 
to a target more than 400 miles away. 

The development of this missile has 
reached the point where launching 
equipment is being installed in com 


batant ships and is already installed in 


several submarines. 
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The Navy surface-to-surface guided missile Regulus is fired from a portable launcher 
on the flight deck of the aircraft carrier Hancock during recent test operations 


An interesting feature in the devel 
opment of this missile is the retractable 
landing gear installed in the test ve 
hicles which permitted repeated test 
flights with the same _ missile—the 
record being fifteen successful flights 
with a single missile. 

The 


these guided missiles has been the two 


heart of the development ot 
large Navy research and development 
One Naval 


at Inyokern, Calif., birth 


stations. is the Ordnance 
Test Station 
place of the Terrier and of the airborne 
rockets used in World War II. 

This also developed the 
Mighty Mouse 
which is now the primary air 
weapon of both the Air 
Navy. This is a 


small high-velocity rocket with 


station 
deadly roc ket 
to-alr 


Force and the 


a folding-fin feature which per 
mits large numbers to be carried. 
The 


ment 


second research and develop 


Naval Air Missile 
Development Center at Point Mugu, 


Calif., 


station is the 


where the Sparrow and Regulus 
were developed 

The design and engineering genius 
behind these successful guided-missile 
systems has been certain scientific 
laboratories, aircraft manufacturers, and 
other industries with outstanding re 
search and development divisions, such 
as the Applied Physics Laboratory at 
Johns Hopkins and the Convair Com 
pany for the Terrier; the Sperry Com 
pany for the Sparrow; and the Bendix 
Grumman 


Company, the Company, 


and Chance Vought Aircraft for others. 





They constitute a true example of fine 
civilian-Navy teamwork. 

On March 5, 
Chief of 


1954, Adm. Robert B 
Naval 


to the Chiefs of all 


Carney, Operations, 


addressed a letter 


the Technical Bureaus of the Navy 


and the fleet commanders apprising 


them of the fact that our first missile 
systems would soon be reaching the 
fleet. He 


riding priority must be given to the 


stressed the fact that over 


task of integrating these missiles into 


our fleets and our air squadrons. 

The initial versions of these missiles 
undoubtedly will POSSess known limita 
tions when the fleet units first receive 


task of 


combatant 


them, and the assimilating 


them into our forces ane 
assisting in their perfection will be an 
all-hands evolution of several years 
duration. 
Antisubmarine warfare is the Navy's 
toughest problem, and it is exclusively 
a Navy problem. It is one which con 
fronts us with a grim reality equaled 
by no other problem. We do not have 
to guess about what we are up against. 


Russia has somewhere in the neighbor 


hcod of 2375 submarines—-twice as 
many as the Unived States has—and 
many times more than the Germans 
had at the start of World War II. 


HERI 


antisubmarine 


is nothing glamorous about 
warfare, either in the 
research and development stage or in the 
actual operations at sea, In either 


CaM 


it represents hours, days, and weeks, of 


alert and exacting drudgery 








The most difficult problem is, of 
course, detection. After detection must 
come the effective delivery of a weapon 
against an unseen target which knows 
all the evasive tricks. Ten years ago 
the future of 
was not bright, but since that time light 
has 


countermeasures have been developed 


antisubmarine warfare 


broken through, and effective 
in detection equipment, weapons, and 


search tactics. 


JASTLY improved sound-detection 

gear and magnetic detection gear 
have been developed. New and novel 
platforms for this equipment are avail 
able in improved blimps and helicopters 
with deadly new weapons to match. A 
new carrier antisubmarine warfare air 
craft has been developed in the Grum 
man S2F—a twin-engine, long-endur 
ance, electronics-laden airplane that 
combines rugged dependability with a 
load of the newest electronic detection 
devices and undersea weapons. 
forward has 


Another decisive 


been to assign to the antisubmarine 


step 


forces several Essex-class carriers. Thus 
will be assured effective around-the 
clock operations for our hunter-killer 
forces with capacity for fighter protec- 
tion from within the force. 

Of course, one of the most effective 
ways of countering hostile submarines 
is to destroy them at home in their 
building yards and refitting pens. This 
is a job for our fast attack carrier task 
forces which are capable of moving 
swiftly within aircraft range of enemy 
shores, pinpointing targets with atomic 
weapons, and retiring at high speed to 


a new launching point. 


LJ OWEVER, without competent per 
sonnel to man and operate them, 
these extremely complex tools of war 
would be less than worthless. Our Navy 
is manned today with the finest and the 
best-trained men ever. Many are veter 
ans with distinguished records in com- 
bat. They are skilled technicians in a 
wide variety of fields, principally in 
electronics, electricity, aviation, and 
steam and Diesel propulsion. 
Many, many more are men in their 
first enlistment. These men have either 


just completed their training in these 


highly technical fields or are under- 
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going this training in the finest and 
most expensive schools in the history of 
the armed services. 

This sounds as though our modern 
Navy is well fixed manpowerwise. The 
sad and serious fact of the matter is 
that just the reverse is rapid!y becom- 
ing true. We are losing men in all 
ranks faster than we can reénlist, en- 
list, or train them. 

The Nava! Air Technical Training 
which | 


20,000 enlisted men a year at an aver- 


Command command trains 
age total cost of $3,500 a man. It 
takes well over a year to train a man 
in the formal schools, and it is two 
years before he is ready to take his 
place as a skilled technician at the 
radar sets of the ships and aircraft, in 
the engine and boiler rooms of ships, 
at the switchboards of our ship control 
rooms, at the weapons systems main 
tenance and 
dozens of other key spots requiring a 
highly Thus a 


trained bluejacket these days spends 


testing equipment, and 


trained technician. 

two years of his 4-year enlistment in 

training. How many of these highly 

trained first enlistees reénlist and thus 

2 pass into the category 

called the backbone of 

the Navy—the hard 

core of career men 

dedicated to their coun- 

try’s service? Less than 

four per cent! There is not much arith 

metic involved in figuring the tremen- 

dous cost of manning our Navy with 

competent personnel at this rate of 
turnover. 

This high 


lighted recently by the Womble Com 


serious problem was 
mittee which was appointed by the 
Secretary of Defense to probe the causes 
and recommend remedial measures. 
This committee concluded that the 
military service had lost much of its 


that 


the trend of career personnel leaving 


attractiveness as a career; unless 
the service could be reversed, most seri- 
ous consequences to the national de- 
fense effort would result; that the re 
sponsibility for the present state of af- 
fairs rested not only with the military 
departments but with the Congress 
and many other governmental bureaus 
and agencies; and that corrective meas- 
ures were entirely within our national 


capabilities but that they would require 
an all-hands effort, including the sup- 
port of the American people, the Con- 
gress, and the Administration. 

I do not want you to think that the 
Navy is not doing something about this 
situation, Certain administrative cor 
rective measures can and are being 
taken, but legislation is urgently needed 
and above all the assistance of the 
Americana people in bolstering the pride 
of the and his 


service. He should be conspicuous only 


man in his uniform 
to the extent that his uniform indicates 


he is in the service of his country. 


HY should the newspaper head- 

lines be twice as big and the em- 
phasis twice as great in cases of the 
derelictions of a man in uniform? 

Why should he be considered the 
legitimate victim of exorbitant rents 
and installment payments merely be 
cause he and his family have to live in 
a certain place at a certain time and his 
pay is steady? 

Why should the few privileges which 
have existed for years to compensate 
for the low pay and extra expenses of 
a serviceman be successfully whittled 
away by certain greedy interests? 

The Navy 


campaign to install pride in the service, 


has instituted its own 
point out the advantages of a service 


career, make a prospective reénlistee 
feel that the Navy needs and wants 
him. But it is difficult to compete just 
at this time with the GI Bill of Rights 
for service during the Korean war. 
Hundreds of thousands of enlistments 
from the onset of the Korean war are 


now beginning to expire. 


T is also difficult to compete with 
the attractive emoloyment advertise- 
ments of private industry with which 
the 


about to expire is confronted on every 


serviceman whose enlistment is 
side. 

Legislation is needed to increase the 
pay of the service and to increase it 
in such a way that a premium is put 
on longevity and career service. The 
personnel strength of the Navy should 
be adequate to insure that a fair shore- 
sea rotation program will permit a 
man to spend a reasonable period of 
his service with his family. 
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New Military Aireraft 








Powered by a J-57 jet engine with afterburner, the Convair F-102A all-weather, day and night interceptor, above, has 
exceeded the speed of sound in level flight (Air force photo). Fairchild C-123 assault transports, like the one below, are 
being delivered to the 463rd Troop Carrier Wing at Ardmore, Okla. They can lift 60 troops or 24,000 pounds of equipment 
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Armor for Atomic War 


Lighter, faster, more molnle armored combat vehicles should be 


developed to enable our ground forces to exploit the tactical 


battlefield opportunities today’s nuclear weapons will provide 


66 HE billowing mushroom 
shaped cloud had hardly be- 
gun to settle when the flying 
tanks swept toward ground zero. The 
armored convertiplanes skimmed over 
the forests and swooped down upon 
the dazed enemy. Well protected by 
their turtlelike shells of laminated ny 
lon, the tank crewmen crushed the foe 
with cannon, machine gun, and napalm. 

“Never hesitating, task forces of these 
devastating flying tanks sliced through 
the last defenses. The battle was won 
and the exploitation well under way 
while the white sull 


drifted overhead.” 


ominous cloud 

Without much imagination one can 
easily envisage such a battle report after 
reading current articles advocating 
“copter cavalry.” Unfortunately, how- 
ever, helicopters and convertiplanes are 
in their infancy. A flying tank is not 


yet feasible. 


UT we do need appropriate armor 
for atomic warfare. The M48 and 
T43 tanks are too heavy, too slow across 
country, and too hungry. They will be 
misfits if we attempt to adapt them to 
the fast-moving scheme of global war 
fare. The machine gun forced the 
proud cavalryman to replace his horse 
with the tank. Certainly the adoption 
of nuclear and thermonuclear weapons 
will force changes in the cavalryman’s 
present mount, the tank. 
Before we consider the changes re 


quired to protect the tank from obso 
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Capt. John C. Burney, Jr. 





Captain Burney has served 
in various armored units and 
has completed the 
weapons’ course at the Com- 
mand and General Staff Col- 
lege, Fort Leavenworth, Kans. 
At present, Captain Burney 1s 
stationed in the Pacific with 
the Eighth Army. 


atomic 





lescence, let’s first consider the nature 
of warfare in which tactical atomic mis- 
siles are commonplace. How will their 
use affect the employment of armor 
in modern combat? 

For maximum effectiveness, tactical 
atomic weapons should be used in close 
coordination with ground forces. Our 
combat units must remain far enough 
from ground zero to avoid friendly 
must reach the 


casualties but target 


area as soon as possible after the 
detonation. They must complete the 
destruction of the enemy before 
he can recover from the shock 
of our atomic blast. Only highly 
mobile forces can properly ex- 
ploit the use of atomic weapons. 

Our best defense against the 
enemy's nuclear weapons is to deny him 
profitable targets. Units must remain dis- 
persed as much as possible, and vehicles 
must have excellent trafficability so that 
they can use all of their zones for maxi- 
mum dispersion. The attacker must be 
capable of speedy concentration, pro- 


viding only fleeting targets. 


Assaulting forces cannot enjoy the 
use of assembly areas but should con 
centrate so close to the enemy that he 
dare not risk using atomic missiles for 
fear of inflicting casualties among his 
own troops. After an attack, units must 
disperse rapidly so that the enemy can 
not effectively employ atomic weapons 
in his counterattack. Dispersion and 
speed are our best protection against 
the atom. 

This requirement for swift concen 
tration and dispersion places a premium 
on mobility. He who possesses the 
equipment with the greatest mobility 
will be a heavy favorite in atomic war 
fare. 

A highly mobile tank would be an 
ideal partner for the atom. Armor’s 
firepower and shock action integrated 
with the devastating effects of nuclear 
weapons make its presence essential in 
a future war. 

In addition, the tank is relatively in 

vulnerable to nuclear attack. 

Blast is the principal atomic 

effect capable of defeating armor, 

and the very high pressures re 

quired and the short radii of 
 “S these pressures make the tank 
an unprofitable target. If the enemy 
detonates his weapons low enough to 
achieve effective pressures, he sacrifices 
a more important effect—heat. 

Even a thin sheet of armor plate is 
shield heat, the 


an excellent against 


primary casualty-producing effect of 


atomic weapons used against troops in 
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the field. The tank crewman is the 
safest man on the atomic battlefield. He 
can advance close to the bursts of his 
own supporting weapons. He might 
even advance under the effects of low- 
yield air bursts as is done today under 
overhead artillery fire. The tank’s speed 
can carry crewmen quickly through 
areas contaminated by surface bursts. 
The atomic bomb has increased im- 
measureably the value of armor. 
Unfortunately, our present family of 
tanks, the M41, M46, M47, M48, and 
T43, are poorly suited for the nuclear 
age. Our tanks are too immobile and 
too slow across country. Cross-country 
mobility and speed are essential to 
vehicles which must effect the rapid 
concentrations and dispersions of atomic 


warfare. 


E are going the wrong way on the 

right road. Each of our tanks is 
bigger and heavier than its predecessor. 
The price that we pay for this weight is 
measured in miles per hour and re 
stricted cross country mobility. 

Armor’s trafhicability is poor. Korea 
is a glaring example of our tanks’ limi 
tations. We must have lower ground 
pressures—eleven pounds per square 
inch is too restrictive. Our tanks must 
be capable of climbing steeper slopes 
under more adverse conditions. In a 
war of movement we will not have time 
to winch tanks into firing positions as 
was done in Korea. 

If you have any doubts as to the lack 
of mobility, cross-country speed, and 
trafhcability of our tanks, “ask the man 
who owns one’—ask a tank company 
commander who has employed tanks 
under varied conditions of ter- {3 
rain and weather. 

Our tanks do not have sufh 
cient ranges for highly mobile 
combat. Do you realize that the 
range of the M48 is only 70 
miles? The range of the Russian T34 
is approximately 180 miles. During 
World War II, a decade ago, Russians 
and Germans conducted exploitations 
200 to 400 miles in depth. 

The atomic bomb will further open 
up warfare. The need for dispersion 
will create gaps, and forces will be de 
ployed on wider frontages and in greater 


depth. Small, highly mobile task forces 
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“A highly mobile tank would 
be an ideal partner for the 
atom. Armor’s firepower and 
shock action integrated with 
the devastating effects of nu- 
clear weapons make its pres- 
ence essential in a future war. 
In addition, the tank is rela- 
tively invulnerable to atomic 
attack.” 





will have opportunities to strike far into 
the enemy's weak rear areas. They 
must be able to traverse great distances 
swiftly. 

In a war of movement, deeply strik 
ing task forces cannot be concerned 
with supply lines. At times, the airplane 
will be the only carrier capable of the 
logistical support of our tanks. But the 
airplane is seriously limited in its cargo 
carrying capacity. Two hundred and 
twenty C-119 Flying Boxcars (our 
standard troop-carrier airplane) are re 
quired to deliver by parachute the gaso 
line required to move an armored di 
vision one hundred miles. Tankers have 
found that their M48’s consume five to 
seven gallons a mile in cross-country 
operations. The logistical support of 
armor has become a nightmare. 

We have so far considered only tacti 
cal or battlefield mobility. What about 
strategic mobility? The next war will 
certainly be a global one. The key to 
strategic mobility is transport aircraft. 
We will soon have troop-carrier air 
planes that will carry as much as fifty 
tons. The new T43 tank weighs ap 
proximately sixty tons. 

We can build airplanes to carry our 
tanks, but one expensive air 
craft will be required for each 
tank. Would you use that air 
plane to carry one tank or 400 
combat-equipped infantrymen? 
= Our tanks must be lighter to 

facilitate their air transport; we must 

add strategic mobility to the tank’s 
tactical mobility. 

Our airborne divisions suffer most 
from the tank’s excessive weight. The 
primary antitank defense in the air 
borne division is provided by the 138 
M48 tanks. However, these tanks are 
too heavy to be carried in the airborne 


section of the division, so that just when 





the paratrooper is especially vulnerable 
to attacks by enemy armor, when he 
needs every antitank weapon available, 
he is deprived of his best antitank 
weapon. 

But how can we make the tank light 
enough to permit air transport? How 
can we give it the needed speed, trafhx 
ability, and mobility? We can do all 
this simply by decreasing the tank's 
weight, primarily by decreasing the size 
of the tank and the thickness of its 
armor. 

We should end the senseless race of 
armor thickness versus antitank weap 
ons. As we provide thicker and heavier 
armor, lighter and more powerful anti 
tank weapons are developed. 

It is impossible to make our tanks 
impenetrable, so we should provide 
little more than the armor required to 
protect crewmen from the greatest kill 
ers of past battles—shell fragments and 
small-arms fire—and from the most 
effective killer of future battles burns 
trom atomic blasts. 

Only two to three inches of homo 
geneous steel is necessary for the most 
vulnerable parts of the tank; the addi 
tion of the many more inches required 
for protection against weapons designed 
to penetrate thick armor plate entails 
dangerous sacrifices in speed and mo 


bility. 


ESTS would probably prove that by 
reducing the thickness of our armor 
we could actually increase our protection 
against antitank weapons. We certainly 
can’t achieve invulnerability to antitank 
guns by adding more and more armor, 
but we can make our tanks harder to 
hit by making then smaller and faster. 
The most common antitank weapons 
in the infantry are recoilless guns and 
rocket launchers. Projectiles from these 
weapons have low muzzle velocities 
they take relatively long times to reach 
their targets. The best method of escap 
ing their deadly shaped charges is by 
decreasing the target area and increas 
ing speed and mobility—not by increas 
ing armor. 

Thinner armor is sometimes advan 
tageous. Solid, high-velocity rounds that 
penetrate both sides of a tank do less 
damage than those which penetrate on 


side and ricochet around inside the hul! 
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Some emphasize the psychological 
effects of heavy armor protection. Our 
soldiers are taught the capabilities of 
antitank weapons and have seen the 
gaping holes punched in tank hulls and 
turrets during the Korean fighting. The 
best way to instill confidence in our 
tank crewmen is to give them the ability 
to avoid antitank projectiles. 

We should investigate every means 
possible to decrease the thickness of 
armor. The use of stronger alloys or 
even nonmetals (such as laminated ny 
lon) might prove rewarding. Design 
studies might produce hull and turret 
shapes that would make increased use 
of the slant thickness of armor plate. 

We should continually reévaluate 
the protection required by each of the 
tank’s sections and strive to place each 
vulnerable component where it can be 


most efficiently protected. 


W' might further decrease the 

weights of our tanks by providing 
lighter guns of smaller caliber. The use 
of smaller projectiles would lessen the 
weights of combat-loaded tanks and 
facilitate logistical support. Smaller, 
lighter ammunition is easier to handle 
inside a crowded turret and permits a 
more rapid rate of fire—a most impor 
tant consideration in tank-versus-tank 
combat. 

We should certainly not sacrifice the 
effectiveness of our armament to obtain 
lighter guns and ammunition. But we 
should investigate every potential means 
of producing smaller cannon and pro 
jectiles with satisfactory accuracy and 
armor penetration. 

The tank should be as simple as prac- 
ticable. As the number of gadgets, 
parts, and engine components increases, 
so do size, weight, and likelihood of 
mechanical failure. As the materials and 
cost of each tank increase, the number 
of tanks that we can afford decreases. 
The Russian T34 had few refinements, 
but the introduction of this tank turned 
the tide of the Wehrmacht’s advance 
on Moscow during World War II. 

We could decrease the weight of fuel 
carried and the volume of fuel storage 
if we could increase the efficiency of our 
power units. Perhaps the use of Diesel 
engines would help solve our problems. 
We use atomic power for our latest 
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submarines. Could tanks be driven by 
atomic energy? 

Reducing the weight of any one of 
the tank’s components will result in 
the lightening of other components. 
For example, let’s remove a ton or two 
of armor plate. Less power will be re- 
quired to drive the lighter tank, and a 
smaller engine with fewer parts can 
be used. 

This engine will consume less fuel, 


The famous mushroom cloud rises 
above the Nevada Proving Grounds dur- 
ing recent atomic tests (Army photo). 





so fuel storage space can be reduced. 
With smaller engine and fuel tanks we 
can decrease the size of our tank, and 
less armor will be required to cover 
the reduced volume. This decrease in 
armor starts another cycle, and the 
tank’s weight can be further reduced. 

The cycle has been running in the 
opposite direction since World War II, 
and, like a snowball rolling downhill, 
the tank has been collecting more and 
more weight. We must reverse this 
trend and start the cycle toward a lighter 
tank with greater cross-country speed, 
range, and mobility. 

The adoption of a lighter, more mo 
bile tank to exploit the firepower of 
our new missiles and atomic weapons 
would result in more versatile and 
effective use of armor. Surprise could 
be achieved more easily with a lighter, 
smaller, quieter vehicle. Relaxing supply 
and maintenance restraints will permit 
bolder, more flexible use of armor. 

It is mandatory that we be fully pre 
pared to meet changes forced by atomic 
weapons. General Bolte, at the sixty- 
fifth annual convention of the Armor 
Association, stated: “I want to assure 
you that the concept of mobile warfare 
is acquiring added importance as the 
effects of new weapons and their in 
fluence upon tactics and strategy are 


studied.” 


E must act now to provide proper 
equipment for highly mobile 
tactics. We may not have time later. 
We must give our tank the qualities 
to make it a worthy partner of the 
atom. We must give it speed, range, 
and trafficability. We must free it from 
its logistical shackles. We must lighten 
the tank so that it can have the strategic 
mobility it requires for global warfare. 
We must devise a new tank to meet 
changed conditions. 

The champion of a decade ago won 
its laurels by close codperation with its 
teammates. But now more powerful 
teammates have arisen—and they'll not 
be satisfied with a has-been. 

Epitor’s Note.—The statements and 
opinions expressed in this article are 
those of the author only and are not 
necessarily those of the American Ord- 


nance Association. 
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The Army’s Flying Truck 





In Korea the helicopter proved ats ability as a transport vehicle 


by supplying an entire division for 6 days, moving a total of 


more than 2,350,000 pounds of food and equipment on schedule 


N December 7 


/? 


first airport built exclusively 


1954, the world’s 
for military helicopters was 
dedicated at Fort Eustis, Va., center 
for Army transportation training and 
research and development. Construc- 
tion of a permanent heliport is a sign 
of the increasing importance of the 
helicopter in twentieth-century military 
transportation. 

The new facility was named “Felker 
Heliport” in honor of Warrant Officer 
Alfred C. Felker, an Army helicopter 
pilot killed during a duty flight on 
February 10, 1953. Participation at the 
dedication ceremonies by Joseph P. 
Adams, Civil Aéronautics Board; Earl 
D. Johnson, Air Transport Association 
president; Igor Sikorsky, pioneer heli 
copter developer; and top Department 
of Defense officials underscored the sig 


nificance of the occasion. 


HE heliport’s physical layout differs 

from conventional airfields. Instead 
of the familiar rectangle, crisscrossed by 
diagonal runways, it consists of a large 
circle, surrounded by a number of 
circlets. The main circle looks like a 
giant Ferris wheel. The rim is com 
posed of a belt taxiway, while the 
spokes are represented by two runways 
crossing at the center. 

Each macadamized runway is 600 
feet long, dividing the field into 4 
equal sections. The eight smaller circles 
extending outward from the taxiway 
are landing pads. Helicopters ascend 
from and descend on the pads, except 
when heavy loads or adverse atmos- 


pheric conditions. require the use of 
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runways for take-off and landing runs. 

In addition to the landing field and 
pads, the million-dollar installation in 
cludes a huge hangar, an operations and 
administration building, a spacious 
equipment and spare-parts warehouse, 
and a helicopter “parking lot.” 

The 230 by 160-foot hangar can ac 
commodate the largest cargo-type ‘cop 
ters available today and still has enough 
room for five separate maintenance 
shops. A modern glass-enclosed control 
tower is situated on top of the opera 
tions and administration building. Lo 
cated across the front of these structures 
and the warehouse is a 750-foot-long, 
asphalt aircraft parking area. 

The establishment of Felker Heliport 
is not significant merely because it is 
the first military facility of this type. 
To understand the real meaning be 
hind this event it is necessary to turn 
the clock back to the days of the Ko 
rean conflict, for then and there the 
helicopter made military transportation 
history which foreshadowed the exist 
ence of a heliport and other Army avia 
tion developments. 

The Army’s interest in the helicopter, 
of course, predates Korea. It may be 
recalled that the first models of practi 
cal rotor winged aircraft evoked wide 
spread curiosity just before the out 
break of World War II. However, the 
“eggbeater”—as it was often nicknamed 


—soon faded into the background when 
wartime requirements demanded con 
centration of research and production 
on more urgently needed weapons and 
equipment. 

It was only after World War II that 
the Army was able to pay closer 
attention to the ‘copter. In the Korean 
conflict—but six years after the sur 
render of Japan—Army helicopters 
were a common sight over the battle 
lines. 

The helicopter was able to play an un 
expected réle in Korea because the 
Army recognized its potential when it 
was still an object of amusement as a 


“stunt vehicle” at county fairs. 


AS a result of fragmentary ‘copter ex 


perience during World War II and 
on the basis of the limited testing pos 
sible with the few craft available after 
the war, the Army came to the con 
clusion that a rotor-winged troop and 
cargo transporter could become a key 
factor in battlefield mobility. 

Even at that time the Army was not 
primarily interested in the helicopter 
as a utility vehicle, air ambulance, or 
carrier of food and ammunition to cut 
off or isolated individuals or small 
groups. Rather it thought of these 
awkward appearing “eggbeaters” and 
“whirlybirds” as flying trucks and “air 
buses.” 

In 1949 the Army helicopter began 
to come into its own, At that time the 
Army spelled out its need for a large, 
rugged ‘copter capable of carrying 
squads of armed soldiers and sizable 


quantities of military cargo. Procure 
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ment was initiated, and in November 
1950 the first army transportation heli 


copter company was activated. 


ROM then on, military rotor-wing 

aviation grew by leaps and bounds, 
both as a transportation medium and 
in quantity. In December 1951 the 
Army Aviation School's first helicopter 
pilot course, which counted the then 
litte known Warrant Officer Felker 
among its members, was graduated. 

Maj. Gen. Frank A. Heileman, 
Army Chief of Transportation, 1948 
1953, addressing the class, said that 
the helicopter “represents a greater 
relative advance in mobility of the 


Army than did the introduction of the 


Above, the engine of a Sikorsky H-19 gets a regular maintenance check. Below, an- motor vehicle.’ 
other H-19 delivers rations to a combat team during Korean fighting (Army photo). When 


the general uttered these 
~~ prophetic words, Army cargo heli 
copters had not yet been employed in 
Korea, and their value in combat situa 
tions was by no means assured. 


But he had a good idea of what the 





helicopter could do. He had observed 
the first Army “chopper” unit, desig 
nated the 6th Transportation Heli 
copter Company, participating in Exer 
cise Southern Pines—a maneuver held 
in the Carolinas in August 1951. After 
barely six months of training and 
equipped with only the light Hiller 
H-23, the unit gave an indication of 
what it could accomplish with more 
experience and larger helicopters. 

The 6th Helicopter Company was 


given further opportunities to demon 


Piasecki twin-engine YH-16, below, with its great capacity, can lift up to 5 tons of equipment or 46 men (Signal Corps photo). 
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flying Bell H-13’s, it accomplished all 
assigned missions in spite of the freez 
ing temperatures prevailing during Ex 
ercise Snowstorm at Camp Drum, N. Y. 

In the spring of 1952 the company 
received its first specially designed 
cargo ‘copter, the Sikorsky H-19. Using 
the new craft in conjunction with 
H-13’s it flew 650 hours, carrying sup- 
plies and personnel during Exercise 
Longhorn in March and April 1952. 

By then, Army aviation and trans 
portation experts had seen enough: the 
6th was ordered to Korea in November 
1952. The opportunity which helicop- 
ter supporters within the Army had 
been waiting for was at hand. The 
“chopper” would finally get the chance 


to prove its value in actual combat. 


. nat was the helicopter’s per 


formance in Korea? Initially the 
‘copter had to strive for recognition. 
Seesaw fighting had been going on for 
several months, and the commanders in 
the field were in no mood to “experi 
ment.” During the first few weeks, the 
whirlybirds were mostly used for the 
transport of wounded and small emer 
gency missions. 

However, the ‘copter was soon recog 
nized as being something useful to 
have around. Many a wounded man is 
alive today because a helicopter was 
available to pick him up and get him to 
the medics while there was still time. 


But while its reputation in medical 


Strate its capabilities. In January 1952, 


evacuation was assured, many fighting 
men, from privates to top commanders, 
were skeptical in their appraisal of the 
‘copter’s value in large-scale logistic sup 
port to combat units. 

However, in March 1953 the 6th 
Helicopter Company was suddenly 
called upon to haul badly needed sup 
plies to 3rd Infantry Division elements 
which had been isolated by flash floods. 
Flying 19 H-19’s, within a span of go 
minutes the pilots hauled 34,000 pounds 
of cargo, consisting of Classes I (ra 
tions ), III (fuels and lubricants), and V 


(ammunition ). 


HREE days later the 6th was sent 

on another emergency mission. This 
time it was to evacuate groups of casu 
alties from “Old Baldy.” Again the 
‘copters came through. The net effect 
of these two performances was to focus 
attention on expanded future mussions. 

Eighth Army staff officers now were 
eager to find out just how well heli 
copters could perform in daily supply 
operations. Accordingly, Operation Sky 
hook was ordered, 

For the first time in world military 
history the combat elements of a divi 
sion were to be totally supported by 
helicopter airlift! Between May 22 and 
24, 1953, the three regiments of the 25th 
Infantry Division deployed along the 
main line of resistance were to depend 
upon helicopters for all their food, gaso 
line, ammunition, and other supplies. 


The result: During the 3-day epera 





tional period the 6th Helicopter Com 
pany delivered over 600,000 pounds in 
843 flights. 

Better that ninetyeight per cent of 
the total programmed cargo reached its 
destination! Eighth Army headquarters 
was pleased with the success of Opera 
tion Skyhook and ordered another 
similar exercise to test helicopter capa 
bility over an even longer period. 

Again the 25th Infantry Divisioa was 
to look exclusively to the 6th Helicopter 
Company for its transport requirements, 
but this time for a 6-day period 

The unit did it again. Transporting 
over 2,350,000 pounds in this operation 

designated Skyhook ] the eggbeaters 
again met all basic supply needs and 
fullfilled programmed cargo require 
ments 100 per cent. By increasing the 
cargo carried externally in a sling, they 
were even able to enlarge the average 


payload. 


HE two Skyhook operations proved 

the helicopter’s capability of provid 
ing supply support for larger units. Yet 
it may be pointed out that, in the two 
cases cited, the units previously had 
been satisfactorily supported by high 
way transport. 

But how would the helicopter per 
form in an entirely new and unplanned 
situation? The last day of June 1953 
brought the answer to this question. 

On that day the Communists launched 
an offensive during which a realign 


ment of our main line of resistance took 





Air view of the world’s first military heliport now in full-scale operation at Fort Eustis, Va. 


Army photo). 














place, and the 5th Regimental Combat 
Team was cut off from the existing sup- 
ply line. Dug in on what became ofh- 
cially known as Hill 1065, it was iso- 
lated from the road on which trucks 
had been hauling its supplies. 

In similar situations in the past, 
“chogibearers’—members of the Ko- 
rean Service Corps—would have been 
called on to plug the gap until normal 
trucking operations could be resumed. 
In this instance, however, topography, 
distance, and the large tonnage of 
needed supplies precluded dependence 
upon Korean bearers. 

The 
which combined the agility of a pack 


situation demanded a_ vehicle 
mule with the carrying capacity of a 
truck. Between June 30th and August 
2nd an average of six H-19’s continu 
ously lifted supplies to the combat team. 
For thirty-two days the whirlybirds 
provided the sole access to and from 
Hill 1065. In 550 flight hours, 787,000 
pounds of cargo, including food, ammu 
nition, equipment, and clothing were 
delivered. In addition, twenty casualties 
and twenty-four other soldiers were 


flown from the ridge. 


HIS, in brief, has been a recapitula- 
tion of the helicopter record in Ko- 
rea. Recognition followed as news of 
the Skyhook operations and Hill 1065 
spread, and a change in the combat 
man’s concept of the whirlybird took 
place. Henceforth the ‘copter no longer 
was merely an angel of mercy or a new 
fangled vehicle on inspection tours. 
The new attitude is best expressed in 
a letter sent on October 1, 1953, by 
Gen. Maxwell D. Taylor, Eighth Army 
Maj. Paul F. 
Yount, Chief of Transportation, De- 


Commander, to Gen. 
partment of the Army. It stated in part: 

“The Transportation Helicopter Com- 
pany, newest addition to the transporta- 
tion family of the Eighth Army, has 
already proved itself a most valuable 
member of this military team. The 6th 
and 13th Transportation Helicopter 
Companies have, during the period of 
their assignment to Eighth Army, been 
utilized in many ways. They have evac- 
uated wounded, moved battle-equipped 
infantry units and emergency supplies 
to areas virtually inaccessible by other 


means of transportation. . . 
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“You are familiar with the experi- 
mental operations ‘Skyhook’ and ‘Sky- 
hook I.’ These operations have left little 
doubt as to the capability of the cargo 
helicopter to fly units and supplies to 
points beyond the means of other meth- 
ods of transportation, Subsequent com- 
bat operations have tended to substanti- 
ate this belief. 

“The cargo helicopter, employed in 
mass, can extend the tactical mobility of 
the Army far beyond its normal capa- 
bility. I hope that the United States 
Army will make ample provisions for 
the full exploitation of the helicopter in 
the future.” 

The performance of the helicopter in 
Korea demonstrated the capability of 
organic Army aviation to provide the 
combat forces with the degree of mo- 
bility required in present-day and future 
warfare. 

The Army helicopter is here to stay, 
and it will play a vital rdle in the com- 
ing years, for the hope expressed in the 
wards of General Taylor’s letter of Oc- 
tober 1, 1953, is being fulfilled. 

Recently, an Army aviation build-up 
to twelve transportation helicopter bat- 
talions was ordered. Two battalions are 
already in existence, one in the Far East, 
the other in Europe. Other units are 
in the process of being established. 

Progress in attaining the 12-battalion 
goal will necessarily be slow because of 
the large number of pilots needed and 
the relatively few late-model helicopters 
immediately available. 

To overcome the manpower problem 
the facilities of the Army Aviation 
School, now located at 
Camp Rucker, Ala., are 
fully 
and other training ac- 


being utilized, 





tivities are being es- 





eS 


nection, the new heliport at Fort Eustis 


tablished. In this con- 


will play an important part. 

In addition, steps are being taken to 
create an attractive career program for 
pilots and maintenance personnel. It is 
of interest to note that Army helicopter 
pilots are already making aviation his- 
tory. During the past summer one of 
their number, Warrant Officer Billy 
Wester, established new world’s speed 
and altitude records for helicopters. 


To enable its helicopter units to carry 


larger payloads than has been possible 
with equipment available in the past, 
the Army is developing a new “family” 
of ’copters. Members of this group are 
the Piasecki H-21 and Sikorsky H-34 
capable of carrying 14 tons or 12 field- 
equipped soldiers; the Sikorsky H-37, 
with capacity for 3 tons of cargo or 24 
soldiers; and the Piasecki YH-16, rated 


at 5 tons or 46 soldiers. 


HESE craft will provide greater 

flexibility to air transportation. The 
Army will be able to match the equip- 
ment with the specific requirements of 
the mission. 

Army aviation planners now are look- 
ing beyond getting bigger and better 
‘copters. They are interested in the de- 
velopment of the convertiplane, an air 
carrier which seeks to combine the best 
characteristics of both the helicopter 
and fixed-wing craft. 

At this time two convertiplane models 
are undergoing military tests. The Mc 
Donnell XV-1 operates on a single 
power plant. For take-off and landings 
it depends on a rotor system, while for 
horizontal flight it is motivated by a 
pusher-type propeller. 

The Bell XV-3 is equipped with two 
rotor-propellers, one mounted on the 
tip of each wing. During vertical flight 
they act like helicopter rotors, but once 
sufficient altitude and speed are gained 
the blade assembly is tilted forward and 


then acts as a standard propeller. 


UPPORT of civilian industry in con- 

vertiplane research represents the 
“forward” look in Army aviation. If the 
convertiplane can improve upon heli- 
copter speed and range it may add fur- 
ther flexibility to Army air transporta- 
tion, particularly in cases where speed 


and distance factors predominate. 


Eprror’s Nore.—In an article, “The 
Helicopter in Combat,” published in 
the March-April 1954 Orp 
NANCE, Joseph Bonatino wrote: “The 


issue of 


helicopter appears to be ideally suited 
for antisubmarine and antimine work. 
It has several advantages over conven- 
tional aircraft in that it need not circle 
over the target . and it provides a 


better platform for bombing.” 
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(,uided Missile Maintenance 


The new weapons with their complicated propulsion, launching, and 


guidance systems are creating difficult but not unique problems 


in keeping them always ready for effective use at a moment's notice 


FTER passing through the glam- 
orous stages of development and 
successful prototype tests, guided 

missiles are now facing the more mun- 
dane problem of maintenance in the 
field. Although there is nothing funda- 
mentally different about guided-missile 
maintenance, it does have some new 
and sometimes acute problems requir- 
ing particularly diligent efforts to solve. 

Guided missiles, like all Army equip 
ment, must be reliable and ready for 
use at any time. Although these goals 
are never completely met they have 
been quite well achieved in conven- 
tional weapons. However, conventional 
weapons are not able to meet the strin- 
gent tactical requirements that brought 
about the development of guided mis 


siles. 


O meet these new military char- 
acteristics, guided-missile systems 
are necessarily more complex than‘con 
ventional weapons systems, and, in 
particular, the missile is far more com- 
plicated than ordinary artillery or small- 
arms projectiles. 

Add to this the fact that most existing 
missiles were engineered and produced 
on an expedited basis dictated by 
world developments and you have a 
situation full of challenge for mainte 
nance men. 

Guided-missile matériel can be classi 
fied conveniently as the missile itself, 
the ground fire-control equipment, the 


launching equipment, and the support 
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Missile 


Superior in 


ing maintenance equipment. 


fire-control equipment is 
accuracy and performance to even the 
most modern artillery fire-control elec 
tronic gear, but it is not substantially 
different in construction or maintenance 
requirements. 

Although requiring particular care 
in adjustment and operation, it 
presents few problems not al- 
ready associated with the use of 
other up-to-date radar and com- 
puter equipment. 

Missile launching and han- 
dling equipment is not greatly different 
from similar material used in the field 
army except where opportunities for 
lightweight construction have been ex 
ploited. 

True, additional development must 
be carried out before missiles can be 
used in the field with the same facility 
antiaircraft 


120-mm. run or a 
& 


as a 
155-mm. artillery piece. However, 
maintenance problems now associated 
with missile launching and handling 
equipment are usually no more acute 
than those encountered with automo 
tive vehicles and gun carriages. Most of 
the problems are now being eliminated 
by continued tests, and they would not 
first place had 


have existed in the 





Mr. Martin is general super 
visor of Missiles Service, Doug 
las Aircraft Company, Santa 
Monica, Calif. 








“crash” programs not required produc 
tion before completion of customary 
engineer and user tests, 

The really new aspects of guided 
missile maintenance are associated with 
the missile round and some of its spe 
cialized test equipment, and the follow 
ing discussion will concentrate on these. 

As noted above, missiles must 
be ready for tactical use at any 
time, and because of the in 
creased number and complexity 
of their components they are 
far more likely to become in 
operative at any time. Furthermore, it 
is not practical for using personnel to 
make actual operational tests of many 
items, such as rocket power plants. 

Those items that can be checked can 
not be subjected to actual flight condi 


environment of sitting 


tions, for the 
quietly on the launcher is far different 
for the missile than its supersonic flight 
at high altitude, with accompanying 
violent maneuvers and rugged vibra 
tion. 

If a had 


moment's notice, to drive his car 


person to be ready, at a 
hve 
hundred miles but had to let it sit in 
the garage for a few months or years 
without doing anything to it except 
periodically turning the radio on and 
the starter over, he would be in ap 
proximately the same situation as a 
guided-missile commander. 

Despite the complications presented 
above, the problems are being solved. 


First of all, those components that can 


891 








not be tested must be designed to be 
particularly rugged and reliable. Sec- 
ondly, the missile must have provisions 
for testing its most critical components 
at periodic intervals. Thirdly, simple, 
reliable test equipment, of the “go, 
no-go” type where possible, must be 
provided. It is necessary that particular 
attention be given to continued main 
tenance and careful adjustment of test 
equipment so that it will actually test 


the missiles and not vice versa. 


Finally, and perhaps most important, 


BR 


all operating and main 
tenance personnel must 
be thoroughly indoc- 
trinated with the idea 
that no repair is satis- 
factory unless the part 
has been completely tested with the 
specified test equipment. 

Nothing could degrade the reliability 
and missile 


performance of a system 


more than “tinkeritis,” and the worst 
part is that the sad results might not 
unsuccessful mis- 


be known until an 


sile fring in combat. 


N addition to checks made at tactical 

locations, periodic overhaul of mis 
siles must be scheduled. A slightly dif- 
ferent philosophy is in order here, since 
missile rehabilitation is to some extent 
a form of preventive maintenance; com 
ponents that cannot be checked when 
the missile is on the launcher can be 
tested during the overhaul. 

One might say that, in the inter 
ests of reliability, missiles are over 
hauled and simultaneously given the 
more elaborate field-maintenance checks 
a considerable time before they become 
inoperative instead of shortly before. 

Clearly, then, it is important to test 
missiles frequently enough to ensure 
is also 


their combat readiness, but it 


possible to test them unnecessarily. 
When in storage they should be left 
there undisturbed except for periodic 
checks at considerable intervals dictated 
made of 


by the life of components 


rubber and similar materials. As one 


experienced and knowing authority in 
the field has said, “It is like storing 
eggs—once you have put them in a 
box, you don’t take them out and look 
at them every day to be sure that none 


of them are broken.” 
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Considering the present state of the 
art, a thorough check before shipping 
a missile from a depot is probably in 
order, but eventually even this should 
be unnecessary, just as it is with con- 
ventional ammunition. 

It is worth pointing out that the op 
erating life of many missile components 
is only a small fraction of that of their 
test equipment; hence, tests should be 
made when required, and only then— 
not whenever the troops have no other 
pressing occupation. 

It must be recognized that guided 
missiles are the product of a new and 
rapidly changing art. Like any new 
technology, growth of knowledge pro 
ceeds at a phenomenal rate. Continued 
research and development produces per 
formance and reliability improvements 
so important that the defense effort ab- 
solutely cannot afford any postpone 
ment of their incorporation in field 
equipment. 

This 


tions, but continued training of person 


means troublesome modifica- 
nel and the development of flexible 
organizations and outlooks can lessen 
the pain. Incidentally, during any pos- 
this 


would be a great asset in fighting the 


sible future combat flexibility 

constantly changing battle of counter- 

measures and counter-countermeasures. 
Certainly there is nothing in the con 

struction of well-designed guided mis 

siles that is beyond the maintenance 

capability of well- r 

trained units. How- Ba ae | 

ever, certain materials 

and design features are 

different from any of ,, ‘ _ 

previously in ae ee 


field use. Most missile liquid propel 


those 


lants, particularly those used as oxidiz 
ers, have unpleasant characteristics. 
For example, red fuming nitric acid 
is highly corrosive and must be han- 
dled 


plant materials selected for their resist 


with care. Even missile power 


ance to this acid must be examined 


carefully during overhaul to ensure 
their suitability for continued use. 


Guided-missile control surfaces re 
quire the application of high power at 
a very fast response time in order to 
achieve adequate supersonic stability 
and control. Also, a large amount of 


power must be consumed in pumping 


liquid propellants into a combustion 
chamber. 

The best design solution to these re 
quirements frequently employs the use 
of compressed air at pressures running 
into thousands of pounds per square 
inch. The tremendous amount of energy 
stored in a relatively small missile tank 
is difficult to visualize. 

Without training, a maintenance man 
who would treat a bomb with every 
respect might handle the missile air 
system in a manner so casual as to 
be dangerous. Furthermore, techniques 
suitable to handling pressurized air in 
a tire are by no means suitable for the 
much higher air pressures used with 


missiles and associated test equipment. 


THEN a dented automobile fender 


or other sheet metal part is re 
turned to an ordnance shop for repair 
it can be competently hammered or 
welded back into shape. If a small 
mechanical part is missing a new one 
can be manufactured in the machine 
shop. These practices are unfortunately 
not suitable for components of a guided 
missile. Most structural parts are made 
of carefully selected, high-strength, 
heat-treated alloys that can be formed 
only under controlled conditions. 

Furthermore, requirements of light 
weight demand the most careful struc- 
tural design; therefore, any defective 
missile part should be rejected in the 
interest of reliability. Even where 
depots are equipped to undertake such 
repairs, the cost of personnel train 
ing and special equipment should be 
weighed against the cost of a new part. 
Components can, of course, be repaired 
by replacing defective parts and testing 
the new assembly as required. 

In other missile applications, special 
materials are used for O rings, seals, 
gaskets, and associated parts. Many of 
these components are similar in ap 
pearance to others not compatible with 
the type of hydraulic oil, propellant, or 
material used in the missile. Also, they 
may require special handling and in 
stallation techniques. 

Repair of electronic components 1n 
missiles must be done with particular 
care. Good design practice provides that 
many subassemblies be plug-in units. It 


these units have defective parts whose 
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replacement requires soldering, they 
should be repaired only under the most 
carefully controlled situations, usually 
only at depots. Not only must the per- 
sonnel doing the soldering be experi- 
enced and thoroughly trained, but an 
exceptionally effective quality control 


must be used. 


T should be noted that the situation 

regarding missile parts is quite dif- 
ferent from that pertaining to ground 
units. The missile is subjected to vibra- 
tions, shocks, and accelerations during 
flight, and only the best workmanship 
will survive often enough to achieve 
the desired high reliability. 

Subject to the limitations noted 
above, maintenance personnel experi- 
enced in automotive or fire-control 
work can readily be trained to handle 
missile mechanical or electronic repairs 
respectively. It should be recognized 
that missiles use many aircraft design 
practices to achieve the high strength 
and light weight necessary for efficient 
design. 

These 


hardware are not more complicated or 


practices and the associated 
more difficult to work with than stand- 
ard automotive components; they are 
just different. Once this fact is recog 
nized, some additional training pro 
vides the required competence for shop 
mechanics and inspectors. 

Ordinary post or field ordnance fa 
cilities with some modifications are 
suitable for third-echelon work in the 
field-maintenance category. Use of high 
pressure air requires additional equip 
ment and simple blast shelters. For de 
tailed disassembly of hydraulic com 
ponents, a reasonably dust-free work 
space should be available. Overhaul of 
missiles requires a considerable amount 
of floor space to attain production-line 
economies, but no special facilities other 
than the high-pressure air and “clean” 


rooms are required. 


FEW special tools and some com- 
monly used in aircraft but not in 
ordnance shops are needed. Despite 
these minor additions, a missile over- 
haul shop would not differ greatly from 
a combined automotive and fire-control 
overhaul operation. 
As discussed above, the requirements 
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of thorough testing dictate the char 
acteristics of missile maintenance equip 
ment. Indeed, most specialized units 
found in missile repair shops are for 
testing and not for the actual repair 
operations which can be done primarily 
with common tools. 

It is important to recognize the fact 
that any field-maintenance shop or unit 
requires some specialized test equip 
ment to perform its mission, Whether 
or not it repairs components, it needs 
the test equipment to determine which 
assemblies are good and which are bad. 

A question might be asked, “Why 
special test equipment at all?” The an 
swer lies in one 
of the many com 
promises that al 
ways face design 
ers and mainte 
nance planners. 

For many com 
plex missile tests, 
only the most 
skilled personnel 
could make con 
sistently accurate 
check outs of 
components, and 
then at a rela 


tively slow rate. 





The specialized 
equipment _ per ot 
mits rapid and &® 


efficient testing bd 
by personnel of : 


skills, 


these sav 


moderate 
and 
ings of time and 
increased relia 
bility more than 
pay for the test 
gear. 

Very few sup 
ply problems 
associated with 
missiles are 
unique to them. 
Like all weapons 


Sy stems contain 


ing 
plied by several 


items sup 


technical services a 
and containing 
parts in many 
letter groups, 


adequate supply Testing a Nike. 


is a continuing challenge. Because of 
the possible catastrophic consequences 
of a deadlined battery, particularly in 
antiaircraft installations, the present ex 
pedited requisitioning procedures are 
well justified. 

Initial spare-parts stockage of the 
first guided-missile systems to reach 
the field will be supplemented as ex 
perience 1s gained. One interesting new 
problem concerns placing the missile it 
self in either the general-supply or am 
munition-supply category. A missile is 
expendable just like any other round of 
issued to using 


ammunition and 1s 


troops by conventional ammunition 
methods. 

On the other hand, unlike most other 
rounds of ammunition, a missile re 
quires constant maintenance, including 
replacement of parts at the organiza 
tional, field, and depot maintenance 
levels. The type of parts required for 
this activity cannot conveniently be sup 
plied through the customary ammuni 
tion channels. 

Also, the 


supply installation or organization is not 


conventional ammunition 
equipped with the equipment, skills, or 
facilities to effect missile maintenance. 
This situation is being solved, but it 
does require a more or less flexible out 


look 


cedures. 


— 


guided-missile 


toward established supply pro 


conclude, it may be said that 


maintenance repre 
sents a stimulating but not impossible 
challenge to the ordnance-maintenance 
team. New techniques and skills must 
be learned by maintenance personnel 
and some accepted practices must be 
discarded in so far as missiles are con 
cerned 
Experience of tactical units and 
maintenance installations must be con 
tinually and carefully reviewed to de 
termine the optimum testing and over 
haul schedule in order to guarantee 
the resultant high reliability and con 
stant readiness. 
now, when all 


A tew years trom 


these problems have been solved, the 


guided missile will be just another 
maintenance problem going through 


the shop, even though it is among the 
most strikingly effective of Ordnance 


weapons used in our Nation's defense. 
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How ‘To Prevent War 


It may be possible to postpone a general conflict indefinitely 


uf our weapons of defense and retaliation are powerful enough 


to make the risk too great for a potential aggressor to take 


NE of the phenomena of the 

present period is the enormous 

growth in the ranks of self-styled 
military experts in our country. Every 
columnist, almost every writer for news 
papers or periodicals, even some men 
of the cloth, and of course, every last 
politician, either in or out of office, has 
very definite ideas about what is wrong 
with the world, how to prevent an 
other global war, and how to win such 
a war if it is thrust upon us. 

Perhaps this very wealth of opinion 
is a principal cause of the confusion 
which exists in the minds of so many 
of us today. 

I am no military expert yet, paradoxi 
cally, I propose to give you a simple 
by which | 


tear, or at 


formula believe we can 


remove the least any real 
basis of fear, that another general war 


will plague us in the foreseeable future. 


HOSE who have been engaged in 

the manufacturing segment of in- 
dustry are acutely aware of the evolu 
tion or, perhaps, the revolution, which 
has occurred in production methods 
during the last generation. Machine 
substituted 


powe- has been 


for manpower. Even machine 
“thinking” has been substituted 
for human thinking, to such an 
that a word has 


extent new 


been coined to describe the 


process—“automation.” 
A similar evolution, again of revo 
lutionary proportions, has taken place 


in the art of waging war—an evolution 


of the same kind as that of industry, 


in that weapons and instruments are 
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replacing manpower as the all-impor 
tant factor in military might. 

We persist in using employment as a 
yardstick for measuring the size and 
importance of an industrial enterprise, 
and so it is to be expected that we 
would continue to do the same 
thing in measuring military 
strength. 

Recently one of our top mili- 
tary experts predicted that the 
forces would 


armed require 


more manpower than _hereto- 


fore as a result of the development of 
atomic weapons. But the fact of the 
matter is that, now and in the future, 
it is the amount and the quality of the 
equipment we furnish our 
armed forces which will deter 


mine their striking power, and 


“age 


not, as in the past, the size of 


these forces in terms of men. 

When the British Expedition- 
ary Force was compelled to evac- 
uate the Continent in 1940, the person- 
nel of a seasoned army was saved, but 
all its equipment—tanks, guns, even 
small arms—was lost, with the result 


that that repatriated army was helpless 





against a threatened invasion across the 
Channel which, happily, did not ma- 
terialize. I cite this as an example of 
the importance of the amount of the 
adequacy of military equipment. 

When the French Army faced the 
Germans from the outbreak of the war 
in September 1939 until June 1940, the 
French had more guns and more tanks 
than did the Germans, but the French 
equipment was largely of World War | 
vintage—a fact which contributed 
largely to the fall of France. I cite this 
as an example of the importance of 
quality of equipment as distinguished 
from adequacy or amount thereof. 

If my premise is correct—that amount 
and quality of military equipment are 
of paramount importance in 


modern warfare—it follows as 
a matter of course that they 
must be of the same importance 
in a defense program. 

Our defense program has a 
twofold objective. Part of this 
objective is, of course, the successful 
waging of war if it must come. But the 
more important part is the prevention 
of war by showing potential enemies, 
in a clear and unmistakable manner, 
what the outcome of a war would be. 

HE recently deceased dictator of a 

powerful nation, over whose policies 
we have been greatly concerned, is re 
ported to have said that he had made a 
careful study of the history of all pre 
ceding dictators from Alexander the 
Great down to our modern Hitler and 
Mussolini, in order that he might dis- 
cover and avoid their fateful mistakes, 
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because he knew that all of them, with- 
out exception, had wound up in dis- 
aster. 

His 


should avoid wars, at all cost, if they 


conclusion was that dictators 
involved a substantial risk of losing 
everything which had been previously 
gained. This is a sound philosophy 
which I hope and believe will con 
tinue to guide the successors of the dic 
tator in question, 

Therefore, my thesis is that we can 
prevent war indefinitely if our defense 
program is of such a nature as to keep 
in war itself such a large element of 
risk—for our opponent, of course—that 
the probability of losing everything 
previously gained simply makes war a 


bad gamble. 


eat us put this idea to the test in a 

specific situation. Some time ago | 
was one of a small group which studied 
the problem of defense against aérial 
attack on the continental United States. 
Besides our own findings and those of 


military advisers, we had available to 





“Our defense program has a 
twofold objective. Part of this 
objective is, of course, the 
successful waging of war if it 
must come. But the more im- 
portant part is the prevention 
of war by showing potential 
enemies ... what the outcome 
of a war would be.” 











us the data and conclusions contained 
in similar studies previously made. 

It was my personal conclusion that 
there is no way of affording complete 
protection for every square mile of 
this country against damage from a 
surprise attack from the air by any di- 


rect method of defense now available. 


But the job can be done indirectly. 
Suppose we build up and maintain and 
constantly improve a powerful retalia 
tory bombing force, and suppose we 
protect that retaliatory force so that it 
cannot be destroyed or seriously im 
paired. Under such circumstances an 
attack on us would be fraught with 
this case, the risk of 


such risk—in 


The 280-mm. gun capable of firing an atomic shell is only one of many weapens 
necessary to keep war with America too high priced for an aggressor (Army photo). 
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massive retaliation—that I am _ sure 
it would never be made. 

This idea of defense through fear of 
retaliation is not just psychological in 
its import. It constitutes a real risk that 
any military tactician would weigh 
against the remote possibility of a quick 
victory by demoralizing our country 
with one all-out attack. 

How can you and I help to bolster 
this threat to any potential enemy? 

We can help, first, by coéperating 
with the authorities in Washington 
who are responsible for planning our 
defense program; by offering our ideas 
and our talents and our help in develop 
ing and in putting into effect the im 
portant industrial part of our over-all 


defense program—for 


which I should like to 


“y 


substitute the name 


“war prevention pro 


2 a 
» IY Ka gram. 
Stas. The specific objec 
tive is that there be available, when 


needed, all the implements of war 
guns, tanks, planes, ammunition, mis 
siles, and a great variety of equipment 


in quantities sufficient that all of 
them may be employed without stint 
in accomplishing what, unfortunately, 
we did not accomplish in our last mili 
tary effort—a quick and decisive vic 
tory. 

Secondly, we can help our military 
planners keep the risk in war if we 
will encourage the idea men who make 
up our research and development or 
ganizations to address themsel v« s to the 
need for constant improvement in types 
of military equipment with which they 
are familiar—how they can be made 
better, how they can be made quicker, 
how they can be made cheaper, how 
they can be made more effective. Many 
important items of military equipment 
are in the same general categories as 
civilian equipment with which we have 


had a great deal of experience. 


pp aaerre the alarms and excursions 


which are reported in the news 
headlines almost every day, it is never 
theless a solid fact that we can and will 
prevent another general war simply by 
keeping high the risk for our oppon 
ent. In doing this, both you and I can 


play a not unimportant part. 
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en-Millionth of an Inch 


Modern mass production depends upon accurate gaging for its 


interchangealility of ; parts, and preparations are now being 


made to calibrate master gages to a ten-millionth of an inch 


NE could establish the hyp=the 

sis that there is a very close 

correlation between the mate- 
rial standard of living of a nation and 
the accuracy and precision of its gag 
ing methods. 

One can visit the royal coach house 
at Versailles or view the very large 
collection of royal and _ ecclesiastical 
coaches at Lisbon and realize that 
neither Louis XIV, reigning over the 
most cultured court in Europe, Napo- 
leon Bonaparte, the leader of the most 
powerful army of the world, nor any 
other ruler of those times possessed a 
vehicle which for comfort, speed, or 
road competence is even worthy of 
comparison with our present-day motor 
car that is available to our average 
citizen. 

The older coaches probably had no 
fit of mechanical moving parts that 
was as good as one one-hundredth of 
an inch, but our modern automobiles, 
cheaper in man-hours as is proved by 
their abundance, abound in tolerances 
that are measured in ten-thousandths. 

The modern abundance of precision 
low-cost mechanisms could not have 
been achieved without production meth 
ods utilizing interchangeable parts, and 
this, in turn, could not have been 
achieved without modern precision gag- 


ing methods. 


OT only was the eighteenth century 
characterized by a lack of precision 
of measurement in the industrial areas 
but the units of measurement also 
varied, not only from country to coun 


try but even within a single country. 
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The need for greater uniformity of 
measurement had long been recog- 
nized by the scientific world and also 
by commercial and industrial interests. 
To meet this need the metric system 
was developed. 

It is remarkable that the French 
undertook the scientific work which 
led to the establisment of the metric 
system of measurement near the begin- 
ning of the French Revolution and that 
the work was conducted with surpris- 
ing continuity during the disturbed 
conditions of this period. 

Although the French, from the be- 
ginning, hoped that the metric system 
would gain international acceptance, 
the new system found only limited 
application for about half a century. 

In 1870 the first of a series of inter- 
national conferences was held in Paris 
to consider the more general adoption 
of the metric system. As a consequence 
of this series of meetings the Inter- 
national Bureau of Weights and Meas- 
ures was established, and the Inter- 
national Prototype Meter and the group 
of national prototypes were made, in- 


tercalibrated, and distributed. 


The United States received its proto 
type, now in the custody of the Na 
tional Bureau of Standards, in 18go. 


The International Prototype Meter, 
through the direct application of our 
national prototype, defines the yard 
and, consequently, the inch, which is 
the unit for precise measurement used 
by our mechanical engineers. 

Hence, although our country and 
France do not employ the same units, 
the relationship between the metric and 
our own inch-unit system is precisely 
defined, and all industrialized coun 
tries have systems of measurement 
which are precise and which, within 
any given country, are applied with 
uniformity. Without such uniformity 
one could not have the production of 


interchangeable parts. 


T present there is not uniformity in 

the length of the inch in the differ- 
ent inch-using countries, but there is a 
probability that uniformity will be 
achieved and that the inch finally se 
lected for use in all these countries 
will be defined in terms of the meter, 
in which case substantially all units of 
length will have been defined in terms 
of the same physical standard. 

The development of a precise system 
of length measurement, although es 
sential for precise gaging, does not, of 
itself, imply precise gaging. In my 
personal opinion, gaging is a more 
restricted term than measurement. 
Measurement may be of the scientific 
laboratory or of the workshop, but 
gaging is essentially of the workshop. 


Measurement may utilize all the 
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facilities of the scientific laboratory, of 
scientific personnel, and considerable 
time, whereas gaging is measurement 
so simplified by instrumentation that 
the skilled 


obtain results rapidly in the workshop 


artisan or craftsman can 
and is thereby enabled to use it to 
exercise control while production is in 
progress. 

A BIG advance in the art of precision 
gaging was inaugurated by the in- 
vention of the micrometer caliper. A mi 
crometer caliper of the Systéme Palmer 
was patented in France in 1848. From 
photographs of this early instrument 
it appears that the least reading was 
0.05-mm. (0.002-in.). In general form 
this first micrometer suggests our mod- 
ern micrometer. 

In 1867 Brown & Sharpe began the 
production of micrometer calipers in 
this country, and, today, the least read- 
ing may be as small as one ten-thou 
sandth of an inch. In the United States 
the micrometer caliper remained typi- 
cal of precise industrial measurement 
until World War I. 

As an interesting digression, it was 
my good fortune to visit Germany 
shortly after the end of World War I, 
and naturally my interests took me to 
the frm of Zeiss in Jena. From one of 
this 


man responsible for the development 


firm’s foremost engineers, the 
of their remarkable optical rangefind- 
ers, I learned that Germany, at the out 
break of the domestic 


war, had no 


source of micrometer calipers. Ger 


many, the land of mechanical pre- 
cision, had found this country such a 
satisfactory source of micrometer cali 
pers that it had developed no domestic 


source of supply. 


HE next revolutionary procedure in 
gaging took place asa consequence 

of the development and introduction of 
Johansson gage blocks. The first set of 
gage blocks was completed in Sweden 
in 1896, and it is recorded that a set 
was examined at the National Rureau 
of Standards as early as 1907, but the 
real impetus for the use of these blocks 
in this country came with World War I. 
Individual gage blocks, each for a 
specific dimension, had been in use for 


many years, but the possibility of com 
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bining blocks to produce a precise new 
length was unique. 

The military rifle was perhaps the 
first precise mechanism produced on a 
sufficiently large scale to justify inter 
changeable production and hence pro 
vided an urgent need for the develop- 
ment of exact gaging procedures. A 
new program for the manufacture of 
Mauser rifles in Sweden under a Ger 
man license was the immediate stimu 
lus for the conception of the new gage 
blocks. 

The gaging length of each block was 
defined by two optically plane, parallel 
surfaces. The surfaces were so truly 
plane that when two blocks were suit 
ably brought together they adhered 
by cohesion and could be handled as 
element. Furthermore, the 


one junc 


tion was so close that the combined 
length of the two blocks could be 
treated as identical with the sum of 


the individual lengths. 


HIS combination principle was the 

feature that gave the gage blocks 
their great utility. With only 102 blocks 
it was possible to so choose the lengths 
that any length lying between 1 and 
201 mm. could be assembled in in 
crements Of 0.0I-mm. (0.0004 inch). 

In order for the combination princi 
ple to be useful it was necessary that 
the lengths of the individual blocks 
The 


original blocks were correct to a few 


be very accurately determined. 


microns. The conception of a set of 
gage blocks of 


determined lengths capable of being 


individual accurately 
combined to produce precisely known 
lengths over a very large range of val 
ues was a brilliant one. 

But for the success of this conception, 
it was most fortunate that the combi 
gage blocks 


their introduction were precisely shaped 


nation from the time of 
and accurate in length. For the set of 
blocks to be useful for forming combi 
nations it was necessary that the end 
faces be optically plane, parallel, and 
well polished. It was also necessary that 
the lengths of the individual blocks be 
accurately known if the sums of the 
lengths of the combined blocks were to 


be useful. 


| 


were measured by the International 


1902 four blocks from an early set 


Bureau of Weights and Measures at 
Paris and the errors were reported to 
0.0002 to 0.00245-in. (0.6 


range trom 


to 7 microns), an accuracy which was 
considered remarkable at that time. 
These gage blocks had one great ad 
vantage which the inventor could not 
have foreseen. The blocks, bounded by 
parallel, optically plane surfaces, proved 
to be especially suitable for measure 
ment by interferometric methods. 
The 


ily applied 


interferometer can be so read 


that contemporary gage 


blocks are regularly measured by inter 


ferometers in terms ol light waves. 


A woodcut from a book published in 1575. Sixteen men, as they came from church, 
were arranged toe to heel and the over-all length of the 16 feet divided into 16 
giving an average 


equal parts, thus 


value to be used as 


a measure of length. 








Present-day commercial gage blocks in 
general do not differ from their nomi 
nal lengths by more than a few mil- 
lionths per inch of length. One of the 
earlier publications of this country on 
methods of measuring gage blocks by 
an interferometric method was pub 
lished by Peters and Boyd in the Scv- 
entific Papers of the National Bureau 
of Standards, 


(1922). 


Volume 17, page 693 


| URING World War I, a Major 

Hoke of the Army was assigned 
to develop a production method of 
manufacturing gage blocks embodying 
the combination principle. This work 
National 


was done at the Bureau of 


Standards, and the was com 


pleted near the end of World War I. 


project 


It is believed that the original Swed 
ish gage blocks were produced by hand 
work applied to each individual block, 
whereas by the new procedure a large 
number of gage blocks were lapped 
simultaneously to precisely the same 
length. 

Line standards, which are our most 
accurate and precise standards of 
length and which by definition are 
still our authoritative and fundamental 
standards, cannot be calibrated by an 
interferometric method as readily and 
conveniently as can end standards of 
the gage-block type. 

Conseqeuntly, as a result of the ap 
plicability of the interferometric method 
and the development of special inter 
ferometers for the convenient applica 
tion of this method, a laboratory or a 
commercial firm can make use of 
wavelengths of light and, without re- 
course to a national prototype or cali 
brated line standard, can calibrate gage 
blocks with a precision and accuracy 
substantially equal to that attainable 
by a national laboratory making use of 
a national prototype—and with much 


less labor. 


HIS has been a great boon to indus 
try. It has provided gages calibrated 
with an imprecision of one or two 
parts per million (even less imprecision 
is attainable by special work) and for 
industry 


most the gages of 


are now controlled as though a wave 


pu rposes 


length were our standard of length. 
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It has now developed that for cer- 
tain applications of surface grinding 
the accuracy and precision of execu 
tion has attained such perfection that 
an imprecision of less than one mil- 
lionth per inch is desirable. This, of 
course, does not signify that surfaces 
are being ground with an imprecision 
as small as one ten-millionth or even 
as small as one millionth of an inch. 

The echelons of gages remind one 
somewhat of the house that Jack built. 
The most precise gaging procedure, 
which may in fact be a procedure of 
measurement, is used to calibrate the 


super which in turn is 


gage, 
used to calibrate the super gage, and 


super 


so on down to the gage that is directly 
used to control the finished product. 

If this last gage is to be used with 
confidence to measure ten-thousandths, 
experience has shown that the national 
laboratory must calibrate to millionths. 
If industry is to proceed beyond ten- 
thousandths, a precision for which a 
demand has already been expressed, 
the national laboratory must calibrate 
to ten-millionths. 

Spectroscopists regularly make com- 
parisons of wavelengths of different 
spectral lines with an imprecision not 
exceeding one or two parts in fifty 
million. This is possible because the 
wavelengths being compared are simi- 
lar in character and are affected almost 
equally by changes in the ambient con 


ditions. 


HE metrologist has to make a com- 

parison between a wavelength and a 
material gage. The material gage and 
the wavelength are affected very dif- 
ferently by changes in the ambient con- 
ditions and have characteristics that 
differ greatly. 

Hence, an imprecision of one or two 
parts in fifty million is not at present 
gages. 
An imprecision of one part in ten mil- 


attainable in the calibration of 
lion is believed to be possible by pro 
cedures that can be reasonably well ap 
praised in advance. Much of the im- 
provement in the precision will come 
from more adequate control. 

As a part of the preparation for an 
attempt to make available measure 
ments accurate and precise to one or 


two parts in ten million, an examina 





tion has been made of the possible 


sources of systematic error. Many of 
these have been of such interest and 
importance in showing the difficulty 
of the proposed measurements that it 
has been thought worth while to show 
them diagrammatically with adequate 
descriptive legends (see pages 899-901 ). 
After these illustrations of the rigor- 
ous control that will be necessary if one 
is to measure to one part in ten-million, 
it will be something of a relief to ob- 
serve what was done before we had 
interchangeable manufacture and _ na- 
tional standardization laboratories. 
The picture on page 897, from a 
woodcut of 1575, illustrates the deriva- 
tion of a standard foot. Sixteen men 
were selected as they came from church 
(good men make good standards) and 
caused to stand toe to heel as shown 
in the woodcut. The total length was 
then divided into sixteen equal parts 


to define the foot unit. 


N a hotel at Innsbruch, Austria, I re- 
cently saw a reproduction of an old 
map of the Tyrol made in 1774. It had 


several scales of miles, each divided 


into feet. However, there were two 


kinds of 
and the Innsbruch work shoe. The com- 


feet, the Vienna work shoe 


plete legend, freely translated, follows: 
“The first map of Tyrol, by Peter 
Anick. Prepared on contract for Kais- 
erin Marie Theresia in 1774. Scale of 
miles; 
“The common German mile of which 
15 are equal to 1 degree on the equator, 


subdivided into 23,524 work shoes of 


Vienna and subdivided into 22,272 
work shoes of Innsbruch. 
“The Great German Mile of two 


stunden, 32,000 Innsbruch work shoes 
long. 

‘The Italian mile, of which sixty 
equal one degree on the equator and 
which is equivalent to 5,881 Vienna 
work shoes or 5,568 Innsbruch work 
shoes.” 

From this it is interesting to note 
they had 


even in 1774 and that at this compara 


that government contracts 


tively recent date, even for so small a 
country as Tyrol, the lack of uniform 
practice in measurement was so great 
that several scales of distance were re- 


quired for the most routine purposes. 
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Fig. 2, right. For some purposes when an interferometric 
method is used it is convenient to measure a gage in a 
vacuum. When this is done, to determine the equivalent 
length in air it is necessary to make a correction for the 
expansion of a gage that occurs as the pressure of the atmos- 
phere is removed. For a one-inch gage of steel this change 
in length amounts to 3 ten-millionths. For a gage block of 
fused silica the corresponding expansion in length would 
be 9.9 ten-millionths. For details of experimental work see 
account by Emerson, Journal of Resources of the National 
Bureau of Standards, 18, 683 (1937). 


Fig. 1, left. Two gages of equal length but of different ma- 
terials, one of steel, the other of tungsten carbide, are 
shown being compared by a mechanical gaging device. The 
plunger of the mechanical gage is provided with a diamond 
tip of -inch radius and the pressure is 6.4 ounces. (These 
values are those applying to a typical comparator.) In the 
steel gage the penetration is 100 ten-millionths of an inch, 
and for the carbide gage it is 66 ten-millionths. The mechani- 
cal comparator, therefore, will show an apparent differ- 
ence of length of 34 ten-millionths for gages of these differ- 
ing materials. For fused quartz the penetration would be 
200 ten-millionths of an inch. 
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Fig. 3, below. The coefficient of expansion 
of steel is approximately 12 x 10° per 
degree centigrade. A change of tempera- 
ture of the steel of 0.008-degree C. will 
cause a change of one ten-millionth in 
a one-inch gage. For fused silica the co- 
efficient of expansion is only 0.25 x 10-*. 
Consequently a change of temperature of 
0.4-degree C. would be required to pro- 
duce a change of one ten-millionth in a 
one-inch gage. For industrial purposes 
this very small coefficient of expansion is 
not necessarily advantageous as it is often 
desirable to have the coefficients of ex- 
pansion the same for the gage and the 
object to be gaged. 
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Fig. 4, above. A gage is shown wrung to a base plate for measurement. The wringing 
interval depends upon the character and planeness of the two surfaces. An average 

















which is equal to the geometric length of the gage plus one wringing interval. For 


value for the interval is 3 ten-miliionths. A gage length is defined as the length L | | 


the length of the gage to vary not more than plus or minus one ten-millionth the 


wringing interval must be reproducible within this tolerance. To keep safely within 
this tolerance it will be desirable to have surfaces more truly plane than those on 


present commercial gages and a well-regularized procedure for wringing. = 
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Fig. 5, left. A somewhat naive picture of what occurs when 
a gage block is concave at one end and convex at the other 
by 0.1 of an interference fringe. The measurement is made 
at the center of the upper surface. A difference of 10 x 10-*- 
inch will be found between measurements made with differ- 
ent ends wrung to the block. This representation is over- 
simplified. Actually if wringing is accomplished, the base 
plate will curve somewhat, the extent of curvature depend- 
ing upon its thickness, to accommodate its upper surface 
to the curvature of the end with which it is contacted and 
larger errors than that indicated may result. 
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Fig. 6, above. The variation of the change of phase on reflection for different materials is indicated. As has been mentioned, the 
change of phase for fused silica, a transparent material, is negligible. For a perfectly polished piece of steel, because of the light 
absorption the change of phase is approximately 7 ten-millionths of an inch. For the usual gage surface which appears polished 
but actually has numerous small defects, the change of phase is increased as though the depths of the depressions were averaged. 


Fig. 7, below. When the length of a gage is measured by com- 
parison with wave lengths in air it is necessary to know the index 
of refraction of the air because the wave length changes as the 
index of refraction of the air changes. The index of refraction of 
the air, in turn, changes as the barometric pressure changes. When 
making interferometric measurement in air, therefore, it is neces- 
sary to know the barometric pressure and apply a correction if the 
barometric height differs from 760 mm. An error of 0.25-mm. in 
the measurement of the height of the mercury column of a ba- 
rometer will result in an error of one ten-millionth per inch of 
length in the final length measurement of the gage. 
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Fig. 8, above. To give the true value of atmospheric pres- 
sure it is also necessary that the reading obtained directly 
from the barometer must be corrected for the temperature 
of the mercury in the barometer column. An uncertainty of 
2 degrees C. in this temperature will introduce an error of 
one ten-millionth per inch of gage length. The index of re- 
fraction of air, and hence the wave length of a standard 
radiation, is also affected by the temperature of the ambient 
air. An error of 0.1-degree C. in air temperature will intro- 
duce an error of one ten-millionth per inch of gage length. 
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Fig. 10, right. To determine the true barometric pressure it 
is necessary that the direct reading of the height of the 
mercury column be corrected for the departure of the value 
of g, the acceleration due to gravity, from its standard value. 
The standard value is 980.665 cm. per second per second. An 
error of 0.3-cm. per second per second in this value will 
introduce an error of one ten-millionth per inch. Values 
tabulated for different locations within continental United 
States show a total range of approximately 1.7 cm. per 
second per second. Therefore for two points within the 
United States it would be possible to obtain differences in 
lengths measured by an interferometric method amounting 
to 5 ten-millionths per inch of length if the barometric read- 
ing is not corrected for the local value of gravity. 


Fig. 9, left. When measuring a gage interferometrically the 
light acts as though it penetrates into the gage. This is re- 
ferred to as the change of phase that accompanies reflecticn 
at the surface of a light-absorbing material. This effect 
somewhat resembles that due to the penetration of the 
plunger of a mechanical comparator but the optical effect is 
less than one one-hundredth of the mechanical penetration. 
Under favorable conditions the change of phase for steel 
corresponds to a penetration of approximately 7 ten-mil- 
lionths. If the surfaces of the gage and of the base piece 
introduce the same phase change the two compensate and 
no error is introduced. For a transparent substance, such as 
fused quartz, the light absorption is small and the change 








of phase is negligible. 
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Fig. 11, above. The central drawing shows a 4-inch gage resting on a flat horizontal 
surface. If the gage is supported by its upper end, as shown at the left, its length will 


increase nearly one ten-millionth (08 x 10 


Similarly if supported on its lower end, as shown at the right, its length will shorten 




















the same amount. This elongation and shortening varies as the square of the length. 
Consequently for a one-inch block the change in length will be half of one hundred- 


millionth and quite negligible for our present purpose. 
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| ——]__ Fig. 12, below. A 4-inch block is in posi- 
tion for an interferometric measurement. 
The pencils of rays shown are not normal 
to the block and base but are inclined, If 
the angle of inclination is 100 seconds, 
an error of one ten-millionth will be in- 
i troduced for each inch of length. 
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Colonial Weapons 









The wheel-lock caliver and the frontier rifle were as well adapted 


to the needs of carly Amerwa as our modern ordnance is to the 


requirements for national defense in the atomac twentieth century 


E think of our colonial fore- 
bears as using only firearms in 
their fighting. That’s largely 

correct. Yet for a century following the 

first colony of 


establishment of the 


Englishmen in America, both the pike 
and body armor played an important 
part on European battlefields. Edged 
weapons were used decisively in war 
over there in the nineteenth century. 

However, notwithstanding the vari 
ous engravings found in history books 
staff weapons, and 


North 


colonists relied almost completely on 


showing armor, 


even crossbows, the American 
their muskets and fowling pieces. 
There were several reasons for this 
early and typically American approach 
to ordnance matériel. First, armor and 
the accompanying offensive weapons 
The 


poor; the companies that sent them out 


were expensive. colonists were 
were in business for a profit. A musket 
or caliver was cheaper than the equip 
ment used by a pikeman—half-armor, 
a helmet, and at least a broadsword in 


addition to the 18-foot pike. 


L prnarempen, a man carrying a 
musket was far more mobile and 
able to fight much more effectively out 
of formation. The New World put a 
premium on mobility; the rough un 
cleared country made formations dif 
ficult. 

Thirdly, the main potential enemy, 
the Indian, did not fight in such a way 
as to require the defensive power 
against shock attack given by a hedge 
of pikes. Our ancestors defeated the 
savage by almost equaling his ma 
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Jac Weller 





Mr. Weller is a well-known 
authority on ord- 
nance of the colonial and Civil 
War periods. 


American 





neuverability and greatly exceeding his 
firepower and discipline. 

This firepower came mainly from 
shoulder weapons of two general types: 
the numerous smoothbore muskets and 
fowling pieces and the relatively scarce 
The 


rifles shot well but were costly, slow to 


rifles. early seventeenth-century 
load, clumsy, and delicate. They weren’t 
common in America. 

Even the legendary eighteenth-cen- 
tury rifleman of the leather-stockinged 
type was relatively rare. These men 
never formed a very large portion of 
the population. The rifle carried by 
them in the eighteenth-century, though 
light and graceful and usually made 
here, was not only far too expensive for 
the average colonist but also fragile 
and required skillful handling. 

The average farmer (even as late as 
1775, the farmer composed more than 
ninety per cent of the colonial popula 
He 


was accustomed to using his arm al- 


tion) had a smoothbore weapon. 
most every day in his fight to provide 
food for the metnbers of his family as 
well as occasionally to protect them 
against human enemies. 

However, before concentrating on 
this main ordnance form, let’s take a 
brief look at other European arms used 


the 


3ritish and Dutch colonists. In general, 


to some extent in America by 


the Spanish to the south were military 
conquerors rather than colonists. Their 
ordnance, though quite different from 
the Dutch, did 


greatly to our heritage. The French, 


British and not add 
on the other hand, followed a pattern 


in arms very much like that on the 
Atlantic seaboard. 

As regards armor, breast and back 
plates, together with the large thigh 
guards associated with the seventeenth 
century pikemen, did exist in the colo 
nies. Perhaps lobster-tail helmets and 
morions, common in the English Civil 
War, were brought to this country in 
even greater numbers. However, these 
things must have soon become more or 
less garrison ordnance. It’s difficult to 
visualize a group of Englishmen in a 
Virginia summer wearing such para 


phernalia. 


LL forms of staff weapons were 
mainly for show or garrison duty. 
Lord Delaware, while Governor of Vir 
ginia in 1610, was usually accompanied 
by halberdiers. However, a man who 
carried a halberd in a wilderness cam 
paign against the Indians would have 
been unable to carry a firearm. Some 
of the colonies had laws requiring every 
man to keep a firearm in good condi 
tion at all times. A range exceeding 
that of the savage’s arrows, which was 
probably about ‘thirty yards, was more 
important than extreme lethalness at 
close quarters. 
Edged weapons were common in 
colonial times. However, those used 
over here were rarely more than knives. 


The length of swords was against their 
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use. Even bayonets, in common use in 
Europe after 1700, didn’t find much 
favor here. From the very beginning, 
our ancestors seem to have preferred to 
use the butt end of a musket that they 
had to carry with them anyway, rather 
than to impede their progress in the 
forest or on the battlefield with a long 
sword blade and sheath hanging down 
beside their legs. 

Adding the inconvenient length of 
a bayonet to an already overlong 
musket barrel was also avoided. How- 
ever, the knife and the personal tactics 
of its use reached a degree of deadly 
perfection in the hands of colonial 
Rangers never exceeded before or since. 

The knives carried by George Roger’s 
men were largely made here of one 
general pattern but according to indi 
vidual taste. One of these weapons was 
the model for the British Commando 
dagger of World War II. 


AND firearms seem to have been 

well received where they were 
available. Pistols were certainly popular 
among the wealthy in Colonial Amer 
ica. They were probably more common 
here than in Europe in proportion to 
the population. However, they were ex 
tremely expensive and relatively deli- 
cate. The larger varieties were bulky 
and heavy for carrying long distances 
on foot. 

Cavalry and cavalry weapons played 
a relatively insignificiant part in our 
colonial ordnance. The great geographi 
cal distances and the love of horseflesh, 
particularly by the Virginians, led to 


an early development in America of 





ing was done mainly on foot. Further, 
the accuracy of colonials with firearms 
prevented most men from wanting to 
form in a compact mass and endeavor 
to use cavalry weapons at close range. 
Field artillery was also of small im 
portance, though its seacoast counter 
part was present in all the early colo- 
nies. Seven years after the founding of 


Plymouth, the Puritans were in pos- 








differed considerably from those used 
in Europe at the same period. 

There are two fairly well defined 
phases in colonial shoulder weapons. 
The first extends from the establish 
ment of the colonies to about 1700. Sur 
viving specimens of this period are ex 
tremely scarce. These arms were made 
in Britain and the Low Countries, for 


very few firearms were made in the 





Queen Anne musket probably restocked in Boston (Smithsonian photo). 


session of at least ten cannon strate 
gically mounted to defend the colony 
One of the first buildings at New 
Amsterdam was a fort containing heavy 
artillery. Jamestown had its batteries of 
relatively powerful immobile cannon. 
All these pieces were too heavy for use 
in the field. 

In the seventeenth and eighteenth 
centuries in Europe small cannon were 
frequently attached to or made part of 
infantry battalions. Apparently, this 
practice was not often followed in the 
colonies because of the difficulty of 
transporting even 3-pounders through 
the wilderness. 

One company of English artillery did 
accompany Braddock on his ill-fated 
expedition against Fort Duquesne in 
1755, and a great many guns were used 
in the sieges of Louisburg which finally 
fell in 1758. However, this latter was 


siege artillery dragged slowly about at 


Matchlock musket of the early colonial period (Smithsonian photo). 





horses and horse transportation. Many 
areas could be reached only by boat or 
on horseback. 

The horse, however, was of sraall 
battlefield importance since there were 
few areas where fighting took place 
that were sufficiently clear to allow for 
mounted maneuver. Horses were handy 


for pursuit and retreat, but hard fight- 
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the expense of tremendous muscular 
effort by man and beast. 

Let’s return to the main ordnance 
iorm. Shoulder weapons were used al 
most exclusively as offensive arms. The 
colonials early developed not only 
tactics for their use under New World 
conditions but to some extent changed 


the matériel itself. Colonial firearms 


colonies in the seventeenth century. 
Regardless of origin, all these were 
nonstandard weapons with many varia 
tions even between successive pieces 
from one gunmaker. There were, how 
ever, general resemblances within spc 
cific types. Arbitrarily, this period can 
be said to have come to an end about 
the time that Americans began to re 
ceive the more or less standardized 
William Ill 


equipped the British Army. 


weapons with which 


T the beginning of this early period, 
the matchlock musket-caliver was 
far the most numerous arm both in Vir 
ginia and Massachusetts. It had on the 
right-hand side of the breech a pan 
containing the priming charge. For 
ward of the pan was the cock carrying 
several feet of niter-impregnated cord 
called “match” smoldering at both ends 
Pressing the lever or trigger caused on 
of these glowing ends to descend on a1 
arc into the pan and set off the gun. 
This ignition system was simplk 
hardy, and cheap to produce. Once the 
ends of the match were going, and if 
the weather was good, it worked sur 
prisingly well. If the infantryman was 
sufhciently well trained to keep his 
match properly adjusted in the cock 
and aglow (the business end was fre 
quently blown out wpon discharge and 
had to be relighted with the other) 
this arm would probably fire mor 
rounds between cleaning than an 
other. 
It had, however, many disadvantag« 


Foremost of these was the time neces 
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sary to kindle the match and get it 
going well. This was obviously a great 
disadvantage in Indian fighting. The 
matchlock was useless in wet weather. 
Several matches sputtering together 
produced such a noise and smoke by 
day and noise and glow by night that 
surprise was impossible. 

These military matchlock arms were 
of two general types. The term “mus- 
ket” then meant a weapon of very con- 
siderable weight and length requiring 
a rest for its precise operation by a man 


of ordinary strength. The caliver, on 
the other hand, was a lighter weapon 


flint against steel to produce a smaller 
volume of sparks which was found ade- 
quate when properly directed into the 
pan containing the priming. The wheel 
locks were all of one general type; there 
were at least three types using flint. 

Research in colonial records is com- 
plicated by the fact that the words used 
do not convey any definite picture in 
our minds today. Anything other than 
a matchlock was referred to as a “fire- 
lock.” The word “snaphaunce” seems 
to have been used in somewhat the 
same sense, 

Today, however, we designate a cer- 





Most firearms over here before 1700 
were smoothbore muskets, calivers, or 
fowling pieces using one of the igni 
tion forms already discussed. However, 
as already mentioned, there were some 
rifles. These were particularly signif 
cant in that they lead to the first com- 
plete typically American weapon. 

First in New York and later in Penn- 
sylvania local smiths began to modify 
the imported Gerinan and Dutch rifles 
and to build new ones. The barrel was 
lengthened and the bore reduced. The 
stock was made light and graceful. 

Most important of all, the rifles were 


Rare wheel lock infantry musket made in the Netherlands about 1620. 


of smaller bore, although it was usually 
a full five feet long. It could be handled 
without a rest and was easily fired from 
the shoulder. There were, of course, 
sporting arms of varied types and sizes. 
Even early in the seventeenth century 
most of these used other ignition sys- 


tems, 


HERE were two other ways of set- 

ting off the priming charges in these 
sporting weapons. Both had been em- 
ployed for some time and were oc- 
casionally used in military arms. One 
was the spinning of a serrated steel 
wheel in contact with iron pyrites to 
produce a large volume of sparks. This 
was the wheel lock. They were expen- 
sive to produce, reasonably delicate, 
and seldom issued to common soldiers 
in European armies. 

The wheel lock was much quicker 
to get into operation than the match 
lock since it could be carried, loaded, 
and primed with the wheel spring 
fully wound up. It was ready to fire at 
the touch of the trigger release. The 
wheel lock was reasonably weather 
proof for the first shot; however, con 
tinued firing without cleaning soon 
jammed the wheel. 

The other system of nonmatch igni 
tion was the striking of a blow with 
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tain type of early flint-and-steel ignition 
by the term snaphaunce—that having 
the vertical steel piece, or frissen, upon 
which the flint strikes, separate from 
the pan cover. 

The doglock, or English lock, had 
the frissen and pan cover in one piece, 
which simplified both manufacture and 
discharge. It had, however, a sear ex- 
tending through the lockplate to en- 
gage the cock directly. It usually had 
a safety catch or “dog catch” engaging 
the cock at the rear. 

A somewhat similar lock is known 
as the migulet or Spanish lock. Finally, 
there was the true flintlock with one- 
piece frissen and pan cover and internal 
sear. 

Matchlocks were more numerous at 
first in the colonies. However, they 
rapidly fell into disfavor. By 1625 the 
matchlocks in Virginia had been largely 
replaced by various flint forms. The 
wheel lock, while in use for many 
years, was too costly ever to be the most 


numerous type. 


ie Massachusetts, where all colonists 

were required by law to be armed, 
private individuals could continue to 
keep matchlocks until 1677, although 
public arms had for some time consisted 


of firelocks only. 


easily loaded with lead bullets of less 
than bore size encased in leather or 
cloth patches. These weapons, because 
of their lightness and the even more 
important lightness of their ammuni 
tion, were perfect for conditions in 
America at the time. The weapon was 
accurate to 150 yards, reasonably power- 
ful, and reliable in skillful hands. 


HESE rifles were the first firearms 

produced in quantity in the colonies. 
In general, the locks were imported from 
Britain, the stocks fashioned here from 
native wood, and the barrels forged, 
finished externally, and rifled by the 
local gunsmith. They were first class 
and ideal for the purposes for which 
they were used. 

There were also in the colonies a 
small number of firearms of other types 
such as English-made breechloading 
stalking rifles. This was a period of ex- 
perimentation in England. The wealth- 
ier Virginia planters were likely to buy 
the newest thing in arms and try it out 
whether it worked well over here or 
not. However, these weapons played 
little part in our history and none at all 
in the development of our ordnance. 

By 1700 the colonies as a whole were 
no longer in danger of being overrun 
by Indians, though local attacks wer 
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not uncommon in exposed sections. 
They were emerging as a people with 
established governments. The militia 
was always a very important part of 
most of the colonies and received the 
careful attention of the governments 
both here and in England. 

In 1688, James II fled England and 
William III of Orange came to the 
throne after almost negligible resistance 
both over there and in the colonies. 
The new monarch was a good ord 
nanceman as well as capable and 
meticulous, though not a brilliant mili 


tary commander. Under him, the Brit 


chased or otherwise obtained them. As 
many survive in America as in Great 
Britain. 

A new and quite different musket 
now called the Brown Bess began to 
supersede that of the general William 
III pattern about the middle of the 
reign of George I. This new and 
slightly lighter weapon is said to have 
been “invented” by Marlborough carly 
in Queen Anne’s reign. 

This story seems unlikely, however, 
since the earliest dated specimen known 
to the writer is 1717. No Brown Bess 


musket bearing Queen Anne’s cipher 





Early Brown 


ish Army was for the first time reason 
ably uniformly equipped. 

He introduced a new musket with a 
true flintlock, although often equipped 
with a dog-type safety catch. It weighed 
about 10 pounds, had a 46-inch barrel 
with a caliber .76 bore, and took a 
plug bayonet. Its barrel was painted 
black. 

The most 


these arms was that they were reason- 


important point about 
ably uniform throughout the army and 
that, finally, the true flintlock was uni 
versally adopted for line infantry use. 
The whole 


solid, and reliable. 


weapon was substantial, 


jy IESE new weapons could not have 
reached the colonies much before 
1700 since the army at home came first. 
However, relatively large quantities 
were sent over in the early years of the 
eighteenth century, for the War of the 
Spanish Succession had its New World 
phase as well as that in Europe where 
Marlborough won lasting renown. 
These William III-type muskets con- 
tinued to be made with little change 
throughout the reign of Queen Anne 
(1702-1714) and into the reign of 
George I (1714-1727). They were the 
basis of Marlborough’s victories in 
Europe and continued to be used over 
here for many years, both by the militia 


and by private individuals who pur 
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place all other arms in the hands of the 
colonial militia shortly after that date. 
This arm with but a few relatively 
minor changes, such as reducing the 
barrel to 42 and then 39 inches, con 
tinued to be the standard weapon of 


the British infantry for over 100 years, 


N the 10 years preceding Waterloo, 

England produced 3,000,000 of them. 
They were almost the only military 
arm in the colonies until the Revolu 
tionary War. 

Quite naturally, when the Revolu 
colonists 


tion became inevitable, the 


Bess iron-mounted musket made in England about 1722. 


or dates appears to have survived, 
PE 


whereas very many weapons of this 
period have survived which are not of 
the Brown Bess type. 

The new Brown Bess muskets went 
a step further toward standardization. 
They are as much alike as the methods 
of manufacture would allow. The bar 
rel length and bore—46 inches and 
caliber .76—remained the same. The 
form of stock, lock, and mountings 
changed considerably. The barrels were 
pin-fastened to the stock with a long 
screw securing the breech-plug tong to 
the trigger plate. 

These were the first muskets of regu 
lar issue to take a bayonet mounted on 
the outside of the barrel so that the 
arm could be fired with the bayonet in 
place. 

At first, these arms were sometimes 
made with iron mountings. Later they 
were turned out with the more com 
brass exclusively. Very 


mon httings 


few brass-mounted Brown Bess mus 
kets have survived which were made 
during the reign of George I. There 
are, however, a good many typically 
Brown Bess muskets with iron mount 
ings dated around 1722. 

At any rate, a standardized musket, 
either brass- or iron-mounted, did come 
into general use in the British Army 
These 


to appear in this 


about 1725. weapons began 


country and re 


copied the Brown Bess in the new 
arms they made to gain their freedom. 
These weapons, made by many colonial 
gunmakers, were called Committee of 
Safety Muskets. These small shops had 
been reasonably active for some time 
They had made mainly the American 
rifle, though smoothbores were also pro 
duced, 

The American rifle had been first 
rate for hunting and Indian fighting in 
the wilderness, but as a standard mili 
tary arm, it was poor. It was slow to 
load, delicate, did not take a bayonet, 
and did require great skill and experi 
ence for a man to use it successfully. 

The British 


impressed by rifles in general, however, 


Army was sufhciently 


to begin to use them fairly extensively. 
Eventually, they formed their rifle bri 
American 


gade in part to succeed 


colonials originally enlisted in their 
army as riflemen over here. 

Colonial ordnance seems by modern 
standards extremely primitive and sim 
ple. The musket which was the major 
arm of almost all forces, large and 


small, from the settlement of James 
town in 1606 until long after the battle 
of Lexington in 1775, seems singularly 
lacking in firepower. However, with it 
and the American rifle Anglo-colonials 
built from scratch in less than a cen 
tury and three-quarters a nation to be 


reckoned with in the world. 
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Air Force Missiles 


The Assistant Secretary of the Air 
Force for Research and Development, 
Trevor Gardner, recently declared that 
“it is my feeling that the guided missile 
—and the kind of destructive force it 
can carry—forecasts, perhaps more than 
any single item in our military arsenal, 
what the Air Force of the future will 
be like—the ‘shape of things to come’ 
if you will, in our defensive and offen 


sive power. 


“The era of the unmanned missile 
in warfare is very much at hand,” 
he continued, “and more and more, 
as tec Anology progresses, the im 
pact of the guided missile on ou 
military, scientific, and industrial 
planning and organization is go- 


ing to be felt.” 


In his report on guided-missile activi 
ties, Mr. Gardner cited the following 
revolutionary weapons: 

Bomarc.—A long-range pilotless in 
terceptor to meet the problem of dis 
tant interception of enemy bombers. 
Development tests are very encourag 
ing. When ready for quantity produc 
tion the Bomarc will be a very effective 
Air Force surface-to-air missile for air 
defense. 

Falcon—This air-to-air missile is 
“one of the most important contribu 


North 


American continent against air attack 


tions to the defense of the 
since the development of radar.” 

This lightweight missile—it weighs 
a little over one hundred pounds—can 
be carried in quantity in a one-man or 
two-man inter¢ eptor aircraft. 

Falcon really works (see picture on 
the front cover of this issue). It has 
been knocking down jet drones even 
without benefit of an explosive war 
head—drones which were maneuvering 
in simulation of enemy bombers and 
which could have been carrying the 
hydrogen bomb. Using an explosive 
warhead, virtually every hit is lethal. 


Vatador—An improvement of our 
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air offensive system. Fighter-bomber 
forces, although powerful, are some- 
what handicapped in their ability to 
operate in darkness and in bad weather. 
To offset this deficiency the Air Force 
has chosen this guided missile to assist 
in this job. 

Navaho, Snark, Atlas—These mis 
siles increase the long-range striking 
power of our Strategic Air Command. 
Each has an intercontinental atomic 
capability, although their over-all per 
formance differs materially. 

Probably the most important mem 
ber of the family of strategic missiles 


Atlas. 


air-to-ground 


is the intercontinental 
Rascal—An 


missile now in the development stage. 


Strategic 


Designed to be carried aloft by our 
long-range bombers, Rascal will enable 
these bombers to deliver their nuclear 
weapons against an enemy who is many 


miles away. 


Submarine Progress 
The 


atomic-powered submarine Nautitus— 


successful trial tests of the 


the first of seven such craft either 


under construction or authorized— 
focuses attention on recent Navy de 


velopment of powerful underseas craft. 


A nuclear propulsion plant now 
makes it possible for a submarine 
to travel completely submerged at 
relatively high speeds for an al- 
most indefinite period. 
Since World War II, the Navy has 
built a few so-called “submarine killers” 
These 


are small craft of less than goo tons’ 


or antisubmarine submarines. 
surface displacement and about 196 
feet long. They carry the latest detec 
tion devices and are relatively free of 
engine noises. An additional asset is 
that they are highly maneuverable. 

A number of wartime Garo class of 
have been converted 


fleet submarines 


to antisubmarine warfare duties. 
The experimental submarine ALBA 
core, designed without torpedo tubes, 


has a surface displacement of about 


1,300 tons. It was built for high cruis- 
ing speed under water. Not altogether 
has 


achieved remarkable results when sub- 


satisfactory on the surface, it 
merged. 

Submarines have also been designed 
for the primary purpose of serving as 
Development 
this 


field, both as to the submarine itself 


a missile-firing platform. 
work is still continuing in new 
and the missile best adapted for sea- 
raider work. 
Two radar picket submarines, dis- 
placing 1,500 tons each, are now 
built. They 


with conventional Diesel engines 


being are powered 
for surface use and with electric 


batteries for underwater travel. 


One experimental midget submarine 
is under construction. 

The Navy is likewise building sev- 
eral attack-type submarines of the im 
proved Tanc and Triccer class adapt 
able to fleet operations, commerce raid 
ing, or minelaying. Conventionally 
powered, they are of some 1,850 tons’ 
displacement. 

The fleet of 


will probably include four main types 


submarine tomorrow 
of functional undersea craft—the anti 
submarine submarine; the missile-fring 
submarine; the radar picket submarine; 
and the fleet or attack submarine. It 
is quite likely that some of these ultra 
modern submarines will be nuclear 
powered. 

Other specialized types of subma 
rines, such as the cargo carrier, can be 


converted from conventional fleet types. 


Essential Occupations 
Reflecting changes in the economic 
and military situation since 1950, the 
Government has revised and shortened 
its lists of essential activities and critical 
occupations. 
The purpose of the lists is to as- 
sist in the equitable distribution of 
manpower among the armed serv 
ices, defense production, and the 


civilian economy. 
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The lists are used by the Defense De- 
partment in making determinations ot 
requests for delay by Reservists who 
have been called to active duty. Local 
draft boards also have these lists avail- 
able. 

The original lists included 25 es 
sential activities and 62 critical occupa 
tions, compared with 10 essential ac 
tivities and 32 critical occupations on 
the 1955 lists. 

To qualify for the lists under the 
foreseeable mobilization program, the 
activity must be necessary to the de 
fense program, or to basic health, safety, 
or interest: or inadequate to meet de 
fense and civilian requirements because 
of manpower shortages; or one for 
which the future manpower supply is 
not reasonably assured. 

Here is the list of currently essential 
activities: 

Production and maintenance of air- 
craft and parts; ship and boat engineer 
ing; ordnance; precision apparatus and 
scientific glassware; production of elec 
tronic and communication equipment; 
production of chemical and allied prod 
ucts; water and sewerage systems; 
health and welfare services; educational 
services; and research and development 
services, 

The list of currently critical occupa 
tions follows: 

Aircraft and engine mechanics; ap 
prentices in critical occupations; chem 
ists; clinical psychologists; dentists; die 
setters; electronic technicians; engineer 
draftsmen; design engineers; foremen 
in critical occupations; geologists; geo 
physicists; glass blowers; laboratory ap 
paratus; instrument repairmen; jig and 
template makers; machinists; mathe 
maticians. 

Also microbiologists; nurses; ortho 
pedic appliance and limb technicians; 
osteopaths; parasitologists; patternmak 
ers; pharmacologists; physicians and 
surgeons; physicists and physiologists; 
vocational and college teachers; high 
school mathematics and physical and 
biological science teachers; tool and 
die designers; tool and die makers; and 


veterinarians. 


The New Rifles 


The announcement by the Army that 


it will conduct all-weather tests of a 
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new rifle system brings to mind the un 
settled question of several years stand 
ing: What rifle will be adopted for the 
NATO forces? 

The British, much to the surprise of 
many observers in the United States, 
adopted the Belgian FN, known here 
as the T48. In the minds of some peo 
ple this decision is but one step re 
moved from forcing the United States 
to adopt it, too. The FN along with 
others has been the object of extensive 


testing for years without a decision. 


The will be 


undertaken by our forces using 


all-weather tests 
500 FN rifles made by Harrington 
& Richardson and 500 T44 rifles, 
known as the “modified Garand,” 
made by Springfield Armory. (For 
details of these rifles, see the article 
on page 1002 of this issue.) 


In the meantime the NATO gun 
controversy continues. In Guns maga 


zine for May 1955 the lead article is 
headed “The Great Rifle Controversy” 
and has for its theme the proposition 
that the FN, adopted by the British 
and alleged to be a “shoo-in” for adop 
tion by the United States, is similar to 
the Tokarev. This 
tested and abandoned by the Russians 
ago, 
perform satisfactorily in frigid areas. 


Russian rifle was 


several years after its failure to 

American genius in the gun-design 
field has not had a chance to be heard, 
nor have the production abilities of 
American manufacturers been allowed 
to bring their forces into play. This 
matter should not be disposed of care 
lessly, and the action taken by the 
Army points to a clean decision, based 
upon comprehensive tests. Our Army 
would do well to avoid a “shoo-in” at 


all costs! 


For a Strong Army 


Matthew B. 


Chief of Staff, recently told a congres 


Gen. Ridgway, Army 


sional committee that the Army should 


be kept strong. 


He recalled that Communist forces 


have not undertaken arined aggression 


BA 


in any area where the United States 


forces were deployed 


This should make it obvious, Gen- 


eral Ridgway said, “a primary 


means’ 


of halting aggression is to 


keep “combat ready U. S. Army 
forces in sufficient strength, suit 
ably deployed, with adequate air 
and surface transportation and sup 
port, for commitment at any threat 
ened point.” 


None the less, Army Secretary Robert 
T. Stevens supported the Administra 
tion’s plan to cut the Army, saying 
that forces could be rushed overseas “in 
case of emergency.” 

The Army has designated seven posts 
home stations for 


as the permanent 


sixteen divisions involved in its new 
unit-rotation program, 

The program, called Operation Gyro 
scope, is scheduled to start this sum 
mer. Its purpose is to rotate whole di 
visions and a few smaller units between 
home and overseas posts. 

Under the new arrangement, which 
will replace the old one of rotating in 
dividuals, abroad with a 


men going 


division will know they will return to 
the same base. 

The 
nounced by the Army are: Forts Riley, 
Kans.; Lewis, Wash.; Ord, Calif.; Hood, 


permanent home stations an 


Tex.; Campbell, Ky.; Benning, Ga.; 
and Bragg, N. C. 

Except in the case of the 1st and roth 
Infantry Divisions at Fort Riley, the 


Army did not identify the divisions that 
will call the various posts their home 
stations. 

Unit rotation will start in July with 
the roth Infantry Division replacing the 
Division in 


1st Infantry Wurzburg, 


Germany. 


Civilian Defense 
Previous industrial-dispersal plans are 


obsolete. 


In those far-away days, when there 


were only “small” atom bombs, the 


theory of the mileage yardstick made 
considerable sense. This theory dictated 
that new defense works were to be lo 


cated not less than ten miles beyond 


the perimeter of industrial and popula 


tion centers. 


But the recent Atomic Energy Com 
mission report indicates that radio 


active fall-out resulting from a 


hydrogen bomb of the size tested 


a year ago in the Pacific could 


seriously threaten 7,000 square 
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Jersey 


The latest Administration proposal 
is that Congress authorize immediately 
a special commission on civilian defense 
so that legislation on industrial and 
other dispersal problems might be en 
acted in the present session. 

There are few champions of the idea 
of industrial dispersion today because 
it would cost a fabulous amount of 
money, would cause severe urban and 
economic dislocations, and would 
weaken, rather than strengthen, our 
present national-defense structure. 

As a consequence, Dr. Arthur S. 
Flemming, director of the Office of De 
fense Mobilization, seems to favor ex 
press highways to speed evacuation, 
school shelters, and the coérdination of 
hospital and related programs. 

Other observers have called for an 
effective air defense, the construction of 
shelters for workers and their families, 
and perhaps rebuilding plants under- 


ground. 


The Army recently disclosed that 
casualties from the heat of an 
atomic explosion might be cut as 
much as seventy-five per cent by 


smoke screens. 


Maj. Gen. William M. Creasy, Army 
Chief Chemical Officer, said that it 
was possible to use two kinds of smoke 
for city defense. One is artificial fog 
produced by heating oil and passing its 
vapor into the air, where it condenses. 
This type causes radiation to scatter as 
headlight beams do in a fog. 

The second method is to use carbon 
smoke, familiar in every industrial city 
as smog. This smoke, which can be 
induced by the improper operation of 
both coal and oil burners, is the type 
that was tested in Nevada this year. It 
absorbs radiation. 

No one should be discouraged if 
civilian defense plans soon become obso 
lete because of the current rapid ad 
vances being achieved in science and 
technology. Wl.at is obviously needed 
is a speed-up in civil-defense planning 
and better liaison with the Atomic 


Energy Commission. 


Dr. John C. Bugher, head of the 
AEC’s division of medicine and 
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miles—an area as large as New 


persons had been injured by radi- 
ation in the March 1, 1954, hydro- 
gen bomb test in the Pacific—in 
addition to some Japanese fisher- 
men. Of these, eighty-four persons 
were subjected to severe exposure 


but all recovered. 


Hysteria and reckless pronounce- 
ments solve few problems. But a com- 
mission of level-headed experts, care 
fully studying the immediate civil-de 
fense problem, should be able, within 
a reasonable time, to come up with a 
few good, if only temporarily valid, 


answers. 


Repackaged Divisions 

The existing battalion and the regi 
ment will probably be eliminated this 
summer when the Army’s infantry divi- 
sions are repackaged. 

The division would fight with three 
“combat commands.” Under each com 
mand would be “battle groups,” slightly 
larger than present battalions. Squads 


would be larger. 


The new division should be more 
capable of either atomic or conven- 


tional warfare. 


The reorganized division would not 
be much smaller than the 17,200-man 
strength of the present infantry division, 
but its more and smaller elements would 
have greater mobility and balance. 

The armored division, now number 
ing 14,500 men, might be smaller but 


not significantly so. 


Paper Blizzard 

Government paper work now costs 
taxpayers about four billion dollars a 
year. 

The Hoover Commission proposed an 
economy program against “red tape in 
Government” that could save initially 


about $255,000,000 annually. 


The Commission reported that the 
“enormous volume of paper work 
imposed upon top Federal execu- 
tives interfered with their basic re- 


sponsibilities.” 


It declared that the Government gen 
erally had made “little progress” in re 
ducing this paper work. 


As a possible way out of the paper 





biology, recently stated that 300 





blizzard, the Commission urged Presi- 
dent Eisenhower to establish by Execu 
tive Order a Governmentwide “paper 
work management program” and to 
direct his top officials to support it. 

The Commission recommended that 
the General Services Administration su- 
pervise all paper work management in 
the Executive Branch. The purpose 
would be to simplify and improve the 
quality of forms, letters, and reports. It 
was felt that the cost of producing, 
issuing, and storing this material could 
be reduced. 

The Hoover group proposed that 
some top official in each agency be as- 
signed to simplify all Government 
forms and to eliminate nonessential re 
ports and unnecessary copies of letters. 
This official would coéperate with the 
G.S.A. The latter is the Government’s 
housekeeping agency created by Con 
gress on the recommendation of the 
first Hoover Commission. 

Immediate savings could be realized, 
the Commission said, if the employers’ 
quarterly Federal tax returns were elimi 
nated. These forms now require from 
employers some 180,000,000 lines of 
information on employees and _ their 
earnings. 

The Commission made the following 
observations on red tape and gobble 


degook: 


The Government created and han- 
dled at least 25 billion pieces of 
paper each year, not counting tons 
of technical manuals and pam- 
phlets. There were more than 750, 
000 full-time paper workers. Office 
space for these workers was equal 
to 36 Empire State Buildings. The 
space had an annual rental value 


of $180,000,000. 


Space for 24,000,000 cubic feet of 
Federal records was enough to fill seven 
Pentagons and cost more than $40,- 
000,000 a year. 

More than one billion individual let 
ters were turned out in Federal offices 
each year at a cost of approximately 
one billion doilars. 

The cost of all this paper boondog 
gling, including split infinitives and 
dangling clauses, is about $100 a year 
in taxes to the average American family 


of four. 
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HE Atomic Energy Act of 1954 states that the “ce 

velopment, use, and control of atomic energy shall be 

directed so as to promote world peace, improve the gen 
eral welfare, increase the standard of living, and strengthen 
free competition in private enterprise.” 

The AEC Act of 1954 represents the first complete re 
vision of the statutory charter of the Commission since pas 
sage of the original legislation in 1946. 

The paramount objective of the AEC was not altered. It 
was, and is, to make the maximum contribution to the 
common defense and security. The only significant modifica 
tion has been the added emphasis given to the development 
of the peacetime uses of atomic energy. 

Workable authority was provided to permit greater inter- 
national codperation; to increase the participation by private 
enterprise; and to assure effective dissemination of both sci- 
entific and industrial information. The latest public report 
of the Committee is thus timely and revealing. 

“Operation Castle,” conducted in the spring of 1954 at the 
Pacific Proving Ground, was the most extensive test series 
yet held. It contributed greatly to further progress in the 


design, development, and proof test of weapons. 


(7 weapons program today is being directed toward 

new areas of research, opened up by Operation Castle, 
that hold rich promise of additional major developments 
and the additional stockpiling of weapons that will increase 
our defensive peacetime strength. 

A series of nuclear tests, according to the Commission re 
port, were also held at the Nevada Test Site to obtain sci 
entific knowledge essential to the development and utiliza 
tion of nuclear weapons for peace. Civil Defense and the 
Public Health Service participated in the tests for the pur 
pose of personnel training through observation and field 
exercises. Special attention was given to the limitations and 
procedures required to assure public safety. 

An unusual record of on-site and off-site safety was 
achieved in the operation of the Nevada tests. A low level 
of public exposure was achieved through close’ attention to 
a variety of controls and procedures. Additional improve 
ments are contemplated to provide increased assurance of 
public safety and to reduce the possibility of undesirable off 
site public exposure. 

These key improvements will include improved methods 


of forecasting wind speed and direction, improved methods 


wof predicting fall-out intensity and location, reducing fall-out 


by such means as yield limitations under various conditions, 
and intensified off-site radiological safety operations. 
President Eisenhower last year cited the Los Alamos 
Scientific Laboratory for invaluable service to the Nation. In 
expressing the gratitude of the people of the United States, 
President Eisenhower declared that “the Laboratory’s mo 


mentous success in the field of fission weapons has been 


Fission Weapons For Peace 


An Editorial 









followed by equal accomplishments in the fusion field. These 
achievements are the result of a remarkable group endeavor 
and the devoted and skillful effort of the individuals of the 


staff of the Laboratory.” 


HE Atomic Energy Commission’s two other principal 

laboratories in the weapons program, Sandia Corporation 
and the University of California Radiation Laboratory, are 
also contributing noteworthy accomplishments. Sandia Cor 
poration is primarily concerned with the development and 
design of the nonnuclear phases of atomic weapons. The 
major efforts of the UCRL weapons research laboratory at 
Livermore, Calif., are directed toward the research, develop 
ment, and testing of nuclear systems. Both laboratories, as 
well as the Los Alamos Scientific Laboratory, played major 
roles in this year’s test series. 

President Eisenhower's “atoms for peace” program is mov 
ing forward rapidly. The Atomic Energy Commission, ac 
cording to Chairman Lewis L. Strauss, has allocated a sub 
stantial amount of fissionable material for this purpose. 

“We are negotiating with a number of governments pur 
suant to the terms of the new law,” Admiral Strauss said, 
“in order to make it possible for them to participate in the 
program.” 

The AEC’s budget is leveling off at about two billion 
dollars annually. Although one billion dollars will be 
devoted to the manufacture of nuclear weapons, almost hali 
a billion will be spent, in the next three years, to develop 
atomic power plants and engines. 

Extensive progress has been made in the field of reactor 
development. Ground has been broken for the Nation’s first 
full-scale civilian atomic power plant. Our first atomic sub 
marine has successfully concluded its sea trials. Industry is 
taking an increasingly active interest in the field by invest 
ing private funds in the study of the peaceful applications of 
atomic energy. 

Several firms have shown an intense interest in the AEC’s 
Power Demonstration Reactor Program under which AE 
will consider bearing a portion of the expense of reactor 
plants “leading to the demonstration of the practical value 
of such facilities for industrial or commercial purposes.’ 
Each proposal from industry to build and operate power 
demonstration reactors under this program will be evaluated 
on the basis of its contribution toward the development of 
economically competitive nuclear power. 

The Atomic Energy Commission is doing an excellent job 
in directing a great variety of research projects in a great 
many fields—agricultural, medical, and industrial. It is 
demonstrating the practical value of using atomic produc 
tion facilities for industrial and commercial purposes. It is 
opening up the area of patentability of inventions or dis 
coveries other than those in the field of the military utiliza 


tion of nuclear energy. 








Reeent British Aircraft 





Powered by two Rolls Royce jet engines and armed with 30-mm. Aden guns, the De Havilland 110 twin-boom supersonic fighter, 
above, is one of the “hottest” aircraft in the Royal Navy. The Hawker Hunter jet fighters, below, now with the Royal Air 
Force, have been clocked at over 726 m.p.h. Each carries four Aden guns and automatic range-finding radar (British photos). 
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ASSOCIATION AFFAIRS 


National Executive Committee Holds 


Spring Meeting in Washington, D. C. 


The Executive Committee of the As- 


sociation’s Board of Directors held its 


spring meeting at Association headquar- 
Washington, D. C., 
1955. This was the 


Vice Adm. 
Hussey, Jr., the recently elected presi 


ters, on Thursday, 


March 3, first oc- 


casion at which George F. 
dent, presided. 

Also Polk, Day- 
ton; Robert L. Biggers, Detroit; Harvey 
C. Knowles, Lieut 
Levin H 
Col. Henry N 
rectors 

Also 
assistant 
McIntyre, treasurer ; 


present were Louis 


Cincinnati ; Gen 
Campbell, Jr., Washington ; and 
Marsh, Washington, di- 
were John H. Floberg, 
Maj. Gen. James D. 
Col. Leo A. Codd, 


executive vice-president ; and Florence G 


present 


counsel ; 


Ferriter, secretary 


After greeting the members, Admiral 
Hussey directed the reading of a resolu- 
Maj. C 


Comeaux, late a director of the 
Colonel 


tion memorializing Stewart 
Assc Cla 
tion, Codd 


presented the annual report on 1954 op- 


which was adopted 
erations, General McIntyre explained the 
financial status, and General Vincent de 
scribed the status of some recently organ 
ized Technical Divisions. 

Iterns of special interest approved by the 
Committee under new business were the 
budget of expenditures and receipts for 
1955; the Thirty-seventh An- 
nual Meeting in May 
10-11, 1955; plans for the Industrial Pre- 
paredness Dinner 
1955; the 
tions panel for improving public informa- 


\.0.A 


conduct a series of seminars on industrial 


plans for 


San Francisco on 


Meeting, December 7, 


organization of a press rela- 


tion about the and a plan to 
mobilization 


\.0.A., 


preparedness and defense 
under the sponsorship of various 
Posts. 

The committee unanimous!y ipproved 
the appointment of John S. Pfeil, a re- 
gional vice-president, to fill the unexpired 
term of Major Comeaux until December 
31, 1955 

The meeting adjourned to the Carlton 
Room of the Sheraton-Carlton Hotel for 


a luncheon in honor of Brig. Gen. Burton 
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staff 
and 


\.0.A. 


Divisions 


O. Lewis who is retiring as 
consultant for Technical 
Committees 

\fter 
Admiral officer, 
turned the proceedings over to Mr. Polk 
with a 


welcoming the luncheon guests, 


Hussey, the presiding 


who presented General Lewis 
leatherbound portfolio of letters of felici- 
tation from his many friends throughout 
industry and the services. General Camp- 
bell, past national president of the A.O.A., 
read the citation for the Brig. Gen. John 
H. Rice Gold Medal which was bestowed 
on General Lewis by the Association for 
his outstanding work for the national de 


Knowles, 


presentation 


fense. Mr national vice-presi 


dent, made the [his was a 


most appropriate honor as General Lewis 
served under General Rice in the early 


part of his career in Army Ordnance 

Andy 
Powder Metallurgy Committee, 
Gen. J. B Industrial Di 


Office of the 


Langhammer, chairman of the 


and Brig 
Medaris, chief, 


vision, Chief of Ordnance, 


presented General Lewis with a plaque 


depicting a social get-together of the 


Powder Metallurgy Committee 


General Lewis replied to the good 
wishes he received in an address in which 
some of his early 


thanked all his 


assistance 


he reminisced over 
experiences and heartily 
friends for their support and 
during his eight years as consultant for 


the Technical Divisions and Committees 


An assemblage of over eighty dis- 
tinguished officers and Government offi 
General 


Hon 


mecretary 


cials was on hand to honor 
At the speakers 
George H. Roderick, 

of the Army; Mr 


held Corporation ; 


table were 


\ssistant 


Lewis 
Polk, president, Shef 
Medaris; Mr 
Knowles, vice-president, Procter & Gam 
Maj. Gen. E. I 
Army Ordnance ; 
\ssistant 
Hussey, 


Standards 


General 


Cum 
Hon 


secretary 


ble Company ; 
mings, Chief of 
Donald A 


of Defense ; 


Quarles, 
Admiral 


\merican 


managing 

\ssocia 
General Campbell, chairman, Auto 
motive Safety Maj. Gen. (¢ 
M. Wesson, a retired Chief of Ordnance; 
Hon. Frank H. Higgins, Assistant Sec 
retary of the Army; 
P. Mechling, commander, Air 


Armament Center, Air 


director ‘ 
tion ; 


Foundation ; 


Brig. Gen. Edward 

Force 
Research and De 
Biggers, 
Corp 


velopment Command; and Mr 


president, Fargo Division, Chrysler 


BIRMINGHAM POST 
HEARS GENERAL 
MEDARIS 


The Country Club was 
the scene of a 
March 15th 


I % st 


Birmingham 


gala dinner meeting or 
members of the 


Ord 


when the 


welcomed the chiefs of the 


nance districts and their deputies arn 


arsenal commanders who had assembled 


parts of the 


I 


n Birmingham from all 
problems witl 


Maj. Ger 


country to discuss their 
the Chief of 
E. L. Cummings 


Claude §$ 


Army Ordnance 


Lawson, vice-president of 


Among those present at the Executive Committee luncheon were, left to right: Maj. 
Gen. E. L. Cummings; Hon. Donald A, Quarles; Brig. Gen. Burton O. Lewis, guest of 
honor; Vice Adm. George F. Hussey, Jr.; and Lieut. Gen. Levin H. Campbell, Jr 
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Association Affairs 


Posts and Chapters 





the Post, Warren Whitney 
the president, introduced the distinguished 
guests. Col. Leo A. Codd, executive vice- 
president of the A.O.A., outlined the high 
points of the Association’s annual report 
and briefed the audience on the program 
for the annual meeting at San Francisco 


acting for 


in May. 

Brig. Gen. J. B. Medaris, chief, Indus- 
trial Division, Office of the Chief of Army 
Ordnance, the principal speaker, ad- 
dressed the gathering of over 300 mem- 
bers and guests on the subject of the lay- 
plan. He presented an up-to-the- 
minute picture 
described plans for future operations that 


would ensure prompt resumption of de- 


away 


of results achieved and 


fense production in an emergency. 


e AT SAN FRANCISCO.—A meeting 
of the board of directors of the San Fran- 
cisco Post was called on March I1th by 
Post Fletcher to 
Thirty- 


Lawrence S 
discuss arrangements for the 
seventh Annual Meeting of the American 
Ordnance Association to be held on May 
10 and 11, 1955. At the luncheon meeting, 
held at the Stock Exchange Club, the 
board heard Capt. J. M. P. Wright from 
headquarters outline the 2-day 


President 


national 
program and approved the membership of 
the various committees of Bay Area citi- 
stalwarts who will 


and Ordnance 


assist at the meeting. 


zens 


TRI-CITIES CHAPTER 
HAS RECORD TURNOUT 


The Tri-Cities Chapter of the Empire 
Post turnout for its 
annual meeting at the Vestal American 
Legion Hall, Binghamton, N. Y., on 
March 10th. This was a double ceremony 
to greet Brig. Gen. T. K. Vincent, form- 
erly commanding Redstone Arsenal and 
now on the A.O.A. staff in Washington, 
D. C., and to applaud “Mike” Lawlor, the 
retiring Chapter chairman who in the 
past year has brought the Chapter back 
to life through his ceaseless, energetic, 


enjoyed a _ record 


and genial efforts. 

More than seventy-five members and 
guests were on hand for the dinner which 
was followed immediately by the presen- 
tation of a certificate of appreciation from 
national headquarters and a special A.O.A. 
plaqve from the local members to Mr. 
Lawlor. 

Following the dinner a 20-minute film 
was shown on the assembly, launching, 
and flight of the German V-2 missile. 
General Vincent then gave an informal 
but extremely interesting account of his 
problems and experiences in the design 
and development of missiles. 
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Albuquerque Chapter, Rocky Mountain 
Post, Doubles Membership in 3 Months 


The Albuquerque Chapter of the Rocky 
Mountain Post held its monthly meeting 
at Mitchell Hall, University of New 
Mexico, on March 10th. The 
Col. Charles F. H. 
Rear 


newly 


elected chairman, 


3egg, presided and _ introduced 


rocket and activity at 
White Sands Proving Ground, presented 
a film describing the Navy’s Viking re- 
search rocket and the data it brings down 
from the upper atmosphere. 

In addition to quarterly meetings for 


guided-missile 


Col. Charles F. H. Begg, Chapter chairman, center, admires A.O.A. plaque 
while Rear Adm. W. W. Juvenal, meeting chairman, left; R. F. Hansen, vice- 
chairman; Richard Watkins, membership chairman; Rear Adm. A. E. Ueh- 
linger; and L. E. Snodgrass, secretary-treasurer of the Chapter, right, look on. 


Adm. W. W. Juvenal, of the AEC Santa 


Fe operations office, who welcomed the 


members and guests and described the 


aims of the meeting committee 
Rear Adm. A. E. Uehlinger, U.S.N., 
Ret., formerly in command of the Navy 


this alert newly formed 


monthly 


all members, 
Chapter 
ings of its officers to plan continuously 


holds luncheon meet- 
new and worth-while activities and pro- 
grams. In three months the membership 


has more than doubled. 





General Pate and General Medaris 
Address Meetings of Washington Post 


Pate, a veteran of more than 


The Post continued its 
program to keep abreast of world affairs 
meetings on 


24th at the 


Washington 


luncheon 
March 


at its monthly 
February 17th and 
National Press Club. 

The February 17th meeting was a gala 
honor of Lieut R. McC. 
Pate, Assistant Commandant and Chief 
of Staff of the Marine Corps. George M. 
Riveire, Post president and presiding of- 
distin- 


affair in Gen. 


ficer, introduced the following 
guished guests at the speakers’ table: 

Capt. C. E. Briner, U.S.N., Navy 
Bureau of Ordnance; Brig. Gen. F. H. 
Wirzig, Director of Information, U. S. 
Marine Corps; Brig. Gen. James P. New- 
berry, U.S.A.F., Assistant for Logistic 
Plans, Office, Deputy Chief of Staff, Ma- 
Karl Ammerman, vice-president, 
Washington Post, A.O.A.; Brig. Gen. T. 
\. Wornham, G-3, U. S. Marine Corps; 
Samuel S. Jack, Deputy Di- 
rector, Marine Aviation Division, Office, 
Chief of Naval Operations. 


terial ; 


Brig. Gen 


General 
thirty years’ service who fought in many 
World War II, 


audience to a concise outline of the man- 


actions in treated the 
ner in which the Marine Corps will con- 
tinue to meet its worldwide commitments 
in spite of manpower reductions. He said 
the Marines will actually expand their 
fighting effectiveness by increased use of 
helicopter lift and greater firepower per 
unit. 

trig. Gen. J. B. Medaris, chief of the 
Industrial Division, Office of the Chief of 
honor and 

24th. A 


members 


guest of 
speaker on March 
record over 200 
and guests was on hand to welcome the 


Ordnance, was the 
principal 


audience of 


general 

Among the distinguished guests intro- 
Post President 
Assistant Secretary of the 


duced by George M. 
Riveire 
Army Frank H. Higgins; Rear Adm. F. 
S. Withington, Chief of the Navy Bureau 
of Ordnance, and his deputy, Rear Adm. 


were 


ORDNANCE 





Association Affairs 


Posts and Chapters 





P. D. Stroop; Maj. Gen. J. H. Hinrichs, 
chief of the Field Service Division, Office 
of the Chief of Army Ordnance; Rear 
Adm. N. K. Dietrich, deputy commander, 
Military Sea Transportation Service; 
Maj. Gen. R. A. Anderson, 
master General of the United States Ma- 
rine Corps. 

General Medaris delivered a splendid 
address in which he pointed out the. vital 


Quarter- 


importance of industrial preparedness in 
view of the uncertainties of the 
trend in national affairs and the prob- 
ability that this Nation 
much time to prepare in future wars. 
He explained that the industrial-pre- 
paredness plans of Army Ordnance de- 


many 


will not have 


pend on the maintenance of a dynamic 
kept 
with 


industrial base. These plans are 


flexible to meet all eventualities 
emphasis on capability to produce rather 
than large stocks on hand. General 
Medaris stated that many successes have 


been 


and although much remains to be accom- 


achieved in the stand-by program 
plished we can expect great progress in 
Army Ord 
States 


strong support 


United 


view of the 


nance is receiving from 


industry. 


STUDENT A.O.A. CHAPTER 
INAUGURATED AT 
RUTGERS 


The Rutgers University Student Chap 
ter of the New York Post was inaugu 
rated in an impressive ceremony on Feb 
ruary 15th in the university gymnasium, 
New Brunswick, N. J 

After Student 
the distinguished guests assembled in the 
Russell L. 
Maxwell, New York 
Post, presented the charter to Cadet Maj. 
L. E. Enderle, R.O.T.C., president of the 
new Chapter. 

The C. Stewart Comeaux Trophy es- 
tablished by the New York Post as a 
memorial to the late Major Comeaux, 
formerly a director of the Association, 
was presented to Rutgers University by 
Vice Adm. George F. Hussey, Jr., presi- 


luncheon at the Union 


gymnasium where Maj. Gen. 


president of the 


Dr. Lewis W. Jones accepts the Comeaux 
Trophy from Vice Adm. G. F. Hussey, Jr. 


May-June 1955 





AN ORDNANCEMAN'S 
PRAYER 


Rev. Austin L. Healy 


Lieutenant Colonel, Air Force 
Reserve (Inactive) 


Pastor, St. Joseph's Catholic 
Church, Sykesville, Md. 


Lord God, Father of the 
learned and the unlearned, the 
big and the little, the full and 
the empty, with filial simplicity 
we bow thankfully before you 
for our countless blessings, par- 
ticularly for your generosity in 
letting us share so abundantly 
in your almighty power and 
your infinite knowledge. 

We hasten to ask you to tem- 
per with your spirit of charity 
the awesome powers you have 
entrusted to our hands and to 
direct with your wisdom the 
august knowledge you have en- 
trusted to our minds. 

Teach, especially the leaders 
in Ordnance, to use their tre- 
mendous share of power and 
knowledge to reconstruct the 
proper order of father and child 
between creature and Creator 
and to reéstablish the tranquil 
order of brother and brother 
amongst fellow creatures. This 
we pray from your bounty, 
through Christ our Lord, Amen. 
—Delivered at meeting of the 
Aberdeen Post, A.O.A., Shera- 
ton-Belvedere Hotel, Baltimore, 
Md., January 27, 1955. 











dent of the American Ordnance Associa 
tion 
The 
R.O.T.C. students at Rutgers in accord- 
promulgated by 


Lewis Webster 


trophy is for competition by 


ance with rules to be 


university authorities. Dr 
Jones, president of Rutgers, accepted 
custody of the trophy in an address that 
outlined the essential need for a strong 
R.O.T.C. and expressed his thanks for the 
interest of the Association in R.O.T.C. 


affairs. 


Brig. Gen. John F. R. Seitz, command 
ing general, Camp Kilmer, concluded the 
ceremony a brief talk on the im 
portance to national defense of a large 
and active Reserve force. 


with 


FLORIDA POST MEETS 
AT EGLIN AFB 


The Florida Post held its monthly din 
ner meeting at the old Service Club at 
Eglin Air Force Base on February 7th 

Post President Col. Paul S 


introduced the guest of honor and princi 


sechtel 


pal speaker, Lieut. George Webb, U.S.N., 
Naval Air Station 
Training Department, Pensacola, Fla 
Webb, 


fifteen years’ experience in Carricr opera 


from the Ground 


Lieutenant who has had over 


tions as an aviation machinist and later 


as a pilot, gave a very fine presentation 
His talk in 


operations 


on naval aviation history 
cluded a film on naval carrier 
during the past thirty years. This movie 
was very enlightening, covering the many 
problems encountered by the Navy in the 
aircraft, ships, 


development of carrier 


and flight operations. 


e AT MOLINE.—AIl members of the 
Quad Cities-lowa Post were invited to a 
meeting of the Reserve Officers’ Associa 
tion on the evening of February 22, 1955 
to hear Rear Adm. E. T. Layton, Joint 
Staff of the Joint Chiefs of Staff, Wash 
ington, D. C., speak on “The Role of Our 
Navy in Future Wars.” 

A.O.A 
ness the presentation of an award to I 
S. Mumford, A.O.A 
Quad Cities-lowa Post, for participation 
Defense Week activities by 
Brig. Gen. T. A. Weyher, chief 
Weapons Command 
Ill, also 


efforts to 


members were gratified to wit 


) 


president of the 


in National 
his Post 
of the 
Rock 


an award for his 


Ordnance 
Island Arsenal, received 
continued 
further close relations between the active 
duty and Reserve personnel of the armed 


forces in his area. 





Inside Story of the FN Light Rifle 
Told to Members of the Yankee Post 


The Yankee Post 
meeting on Tuesday, February 1, 


midwinter 
1955, 


held its 
at the Hotel Somerset, Boston. 

After dinner the presiding officer, Post 
President Charles B. Weeks, 
Eastern Corporation, greeted the mem 
bers and 
Roland B 
Boston District, 
Lester F. Mulno of Harrington & Rich- 


Hesse- 


guests and introduced Col 


Anderson, deputy chief of the 
with 


Ordnance who, 


ardson, Inc., presented the inside story of 
the FN rifle. Colonel 
early picture of the design and acceptance 
of the rifle by NATO. 

He was followed by Mr. 
described how Harrington & Richardsor 
under Army 
the FN rifle to fit American mass-produc 

that a 
would be 


Anderson gave an 


Mulno who 


Ordnance was redesigning 


tion techniques. He explained 


limited number of test models 
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Walsh Construction Company, Portland, 
The concluded with a 
brief review by Anderson on the 
procurement 


manufactured for evaluation in competi- 
modified M1 


presentation 


tion with a Garand. Me evening was 


his was followed by a Colonel 


current status of ordnance 


and the prospects for future allocations to 


sound film in color showing the new 


techniques in manufacturing bomb bodies 


from seamless tubing developed by the New England. 





Aberdeen Proving Ground Post Has 
Successful Meeting in Baltimore 


Proving Ground person development of military weapons and 


The Aberdeen 


nel and the executives and engineers of equipment by scientists and Reserve en- 


Baltimore industry who comprise the  gineers and the second phase of develop- 


membership of the Aberdeen Post as- ment where the equipment developed leads 


to a producible design. 
Martin then observed, to the great 


ner meeting on January directly 
Belvedere Hotel Mr 
interest of the industrialists present, that 


sembled for a din 


27, 1955, at the Sheraton 
Chis, the first meeting held 


\berdeen 


in Baltimore 


in Baltimore by the Post, was the ideal in ensuring an effective and re- 


1 tremendous success liable product was to have the prime con- 
H. D 

\ be rade en 

president, greeted the 


Walter F. Perkins, 


manager of the 


tractors for the development also assume 
nrst 


\utomotive Division, 
Post the 
which should include test equipment, tools, 


Duppstadt, 


Proving Ground, and contract for the production lot 


guests and intro 


duced vice-president and technical assistance to the using serv- 
Koppers ice 


salti- He 


and general 


Company. This popular citizen of stressed particularly the need for 


more first presented the mayor of the greater improvements in reliability of 


Hon D’ Alesandro, at. 


welcomed the 


especially its electronic com- 
that in the 


component 


city, the Chomas equipment 


who members and guests, ponents, and noted average 


and expressed his appreciation for the 5-year life of an electronic 


\ssociation’s strong support of our na maintenance costs are ten times the initial 


tional defense cost of the item. 
guests at 
Boutelle, 


Corpora- 


distinguished 
\. Codd, executive vice-president, A.O.A., _ the R. S 
Fairchild Aircraft 
Army Chemical Center ; 


[he mayor was followed by Col. Leo Among other 
speakers’ table were 
who spoke in praise of the outstanding in Engine and 


Post mem Brig. Gen. 
\.O.A J. W 
Chemical 

L. Martin 
Aberdeen Proving Ground; 
French, Maryland Dock 
Frank W Westing- 


house Electric Corperation ; 
Horridge, Aberdeen Proving Ground; 


terest shown by the Aberdeen tion, 


Burns, commanding general, Army 
Center; W. B 


Thomas F 


bers and reviewed the aims of the 
Glenn 


Col- 


George 


[he guest of honor, the Hon. William Bergen, 
H. Martin, \ssistant 
of Defense for Applications Engineering, _leran, 


Bell Tele H 


phone Laboratories, Inc., spoke on a topic pany; 


Deputy Secretary Company ; 


formerly a vice-president of Dry Com- 
Godsey, Jr., 
of vital interest to all industrialists pres- Brig. Gen. 


ent. He differentiated between exploratory J. 


Hon. William H. Martin, Deputy Assistant Secretary of Defense, left; Brig. Gen. 
J. B. Medaris, Office, Chief of Army Ordnance, center; and Thomas F. Colleran, Aber- 
deen Proving Ground, right, chat at meeting of Aberdeen Proving Ground Post. 


914 


Capt. H. W. Howe, Naval Training Cen- 
ter; Brig. Gen. J. B. Medaris, Office, 
Chief of Ordnance ; Adam J. Quick, Black 
& Decker Manufacturing Corporation; 
Maj. Gen. John W. 
commander, Air Research and Develop- 
ment Center 


Sessums, Jr., vice 


SYRACUSE CHAPTER 
HONORS RESERVES 


The Syracuse Chapter of the Empire 
Post held its midwinter meeting in honor 
of the forces at 
the Hotel Onondaga on February 23rd. 
The guest of honor was Rear Adm. Wil- 
Leggett, Jr., Chief of the Navy 


Bureau of Ships 


Reserves of the armed 


son D 


The dinner meeting was called to order 
by Chapter Chairman Paul L. Christen- 


sen who introduced the following dis- 
tinguished guests who spoke briefly on 
behalf of 


the more 


their organizations in greeting 


than 300 members and guests 
who attended: 

Col Preston E. 
Onondaga County Chapter, Reserve Of- 
Mil- 
Rochester Ordnance 
Foley, U.S.A.F., 
Rochester Office; Comdr 
A. W. Czehatowski, inspector of naval 


material, Syracuse. 


James, president, 


ficers’ Association; Col. Edward G. 
chief, 
Daniel T 


Procurement 


ler, deputy 
District ; Col 


The guest of honor was introduced by 
Comdr. Richard H U.S.N.R., 
publisher of the Syracuse Post-Standard 


Amberg, 


Admiral Leggett responded and delivered 
a talk that covered the recent and pros- 
pective growth of the Navy both in ships 


and their armaments 


e AT PHILADELPHIA.—The board of 
directors of the Philiadelphia Post met on 
1955, at the 


Philadelphia, for 


January 26, Union League 
Club, 
discussion of future plans 

The meeting was called by Post Presi- 
dent W. H. Worrilow, Sr., to discuss a 


spring meeting to be held aboard an ex- 


luncheon and a 


cursion steamer on the Delaware River. 
Whereas last June the Post steamed north 
to visit the Fairless plant, it was planned 
this year to go down the river, visiting 
plants in the Chester area on a day’s 


outing to include luncheon, a_ business 
meeting, and commentary on the indus- 
tries that line the banks of the Delaware. 
A committee was established to work out 
the details for the meeting. 

Betore adjournment, another committee 
was proposed for outlining an active 
public-information program to insure that 
the aims of the A.O.A. are 


made known to the citizens of the Phila- 


and ideals 
delphia area. 
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Among those who enjoyed the Capital Cities Post meeting were, seated left to 


right: Vice Adm. W. A. Kitts, 3rd, Brig. Gen. D. R. 


Ostrander, and Col. E. S. 


Mathews; standing, left to right: John Wyld, D. R. Rogers, and Earl D. Rhodes. 





General Ostrander Is Guest of Honor 
At Meeting of the Capital Cities Post 


The Capital Cities Post held its winter 
at Club, Rexford, 
on February 7th 

150 


meeting the Edison 
N. Y., 

Over to 
di- 


Re- 


were on hand 
greet Brig R. Ostrander, 
rector of of Air 


search and Development Command, Balti- 


members 
Don 


development 


Gen 
the 


more, the guest of honor. Ear! D. Rhodes, 


Post president and vice-president of F 
C. Huyck & Sons, presided and intro 
duced the distinguished guests and Post 
Adm. W. A 


Mathews, com- 


Watervliet Arsenal ; 


including Vice 
Col a 


officers 
Kitts, 


manding 


3rd; 


office F. 


John Wyld, regional manager, New York 
D 


General 


State Department of Commerce; and 


R Rogers, civilian aide to 


Ostrander 


General Ostrander stressed the im- 


portance of quality in today’s weapons 


and outlined the manner in which the A 
Research and Development Command was 


working to ensure this goal 
At a 
dinner the following members were elected 


Admiral Kitts, 
K. 


committee meeting before the 
to the board of directors 


Edward S. Webster, Prof. A. A 
Booth, and E. Merritt Ashworth 


e GEN. BREHON B. SOMERVELL, 
president of Koppers Company, Pittsburgh, 
of Pittsburgh Post, 
Ordnance at 
13, 


Army serv 


the 
American Association, 
home Fla., 
He retired from active 
ice 1946, having 
ing General of the 
from 1942 

General 
Rock, Ark., and was graduated from the 
United States Military Academy ar West 
Point 1910. In 1936 he was appointed 
Works Progress New 
York and in 1940 was assigned to Wash 
ington to direct the construction activities 


and a director 
died 


his in Ocala, February 
1955 
served as Command 


Army 


in 
Service Forces 


Somervell was born in Little 


in 
Administrator for 


of the Corps of Engineers. The Pentagon 
headquarters of Defense Establis} 
ment in the Nation’s Capital was designed 


the 


and built under his direction. 


May-June 1955 


After nearly three of most suc- 


cessful 


years 


operations toward munitionment 
the Army w 
1942 


Forces were established 


branches, as 


the 


by the supply 


reorganized in spring of when 


the Army 


under General 


DerTvice 


Somervell’s direction 


vast logistics operations involved in the 


supply of equipment to two major fight- 
f miles distant 


ousands 


zones—t! 


United 


ing 


from the States and each case 
across ‘ast oceans—required a method 


of 
unheard-of qua 


this 


shipment, storage, and ava.lability in 


tities. General Somervell 


met task on these fronts with out- 


standing success 


the af 
Ord- 


General Somervell was active in 


fairs of the Pittsburgh Post of the 


nance \ssociatior 


contemporaries, Do 


were among his close associates 


e COL. CALVIN H. GODDARD, on 
of 
small arms and a contributing editor 

this magazine for more than a quarter « 
a century, died at his home in Washing 
D.C 22, 1955. Nete: 


on February 22 
as a military historian and criminolo 


ton, 
also 
gist, he was military editor of the Ency 
clopaedia Britannica 

\ native of 
Goddard graduated from lohr 
Hopkins U1 Medical School. Hay 
ing entered the Army in 1915 he return 
life at of Fis 


when 


Md 


Baltimore, 
was the 
versity 
to civilian the end the 


World War 


veloped the science of forensic 


he founded and 


} 


‘1 
MaALLIStiC 


He « 


detection lab 


which became a full-time pursuit 


scientinie crime 


Northwestern 


tablished a 


oratory at University 


1929 


In the intervening years his fame as 


expert in this field of research and 


worldwide, and he 


plication became 


many crimil 


the 


called upon to assist u 


proceedings throughout country 


1935 Cugge eit 


the 


In he received a 


Foundation fellowship for 


study of arms identification under whi 


he traveled in Europe, studying the met 
ods and products of European producer 
Throughout the period between the tv 


World Wars, Colonel 
active and 
Ordnance 


the 1920's 


Goddard 


enthusiastic member 
Reserve Corps 


1930's 


Army 


during and wher 


ing funds were not available 


quently undertook training at 


and depots, bearing expenses |} 


self 
Upon the outbreak of the Second Wor 


War he was called to active duty 


Col. Calvin H. Goddard 


America’s outstanding authorities on 
to 


turther 


Colonel 


r 


id 


to head 
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the historical section of the Ordnance 
Department of the Army. His work here 
was of the thorough and comprehensive 
character for which all his endeavors 
were noted 
where he was in charge of the 
Three years 


Japan 
Army’s 


Later he served in 
criminal investigation work 
ago he returned to the United States to 
organize direct the 
the Army’s 40-volume medical history of 
World War II 

His profound knowledge of armament, 
and especially of small arms, his meticu- 
lous analysis of facts, and his fascinating 
style of writing have been well known to 
the readers of ORDNANCE for many years. 


and preparation of 


Cal Goddard leaves an enviable record 
of achievement and an array of his handi- 
work as a fitting memorial to his out- 
standing ability and devoted patriotism. 
e LUTHER S. OAKES, founder and 
first president of the Northwest Post of 
the American Ordnance Association, died 
at Minneapolis, Minn., on February 25, 
1955. He was prominent in the construc- 
tien industry, being chairman of the board 
and former president of Winston Broth- 
ers Company, one of the Nation's leading 
general construction organizations. 

Mr. Oakes 
After graduation from Dartmouth Col- 
lege he took up his residence in Minne- 
sota. He joined the Winston Brothers 
firm in 1907, becoming its president in 
1921. In this capacity he directed the 
operations of the company in the Mesabi 


was a native of Vermont. 


and Cuyuna iron-ore ranges as well as in 
South America and Canada. 

First president of the Northwest Post 
of the Ordnance Association in 1945, Mr. 
Oakes was a director of the Post at the 
time of his death. He served as a member 
of the Association’s Council, continuing 
his interest in armament preparedness 
begun in the Second World War when 
his company was active in the construc- 
tion of new ordnance plants. 


e WILLIAM R. ELLIS, long a member 
of the Ordnance Association 
and former past president and director of 
Hercules Powder Company, Wilmington, 
Del., died at San Francisco on January 
30, 1955. He had retired from active busi- 


American 


ness last year and returned to his native 
California 

Mr. Ellis, a graduate of Stanford Uni- 
versity, gold and 
copper mines before joining the Hercules 
organization thirty-nine 
was in great measure responsible for the 


worked in Western 


years ago. He 
organization and direction of the com 


pany’s program for the production of 
powder and explosives during the Second 
World War. 

He directed the operations of six 
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Government-owned powder and explosives 
plants which were operated by the com- 
pany for the Ordnance Department of 
the Army. One of these operations was 
the manufacture of all bazooka and other 


rocket-propellent powder used by our 
armed forces. 
Genial, capable, and deeply patriotic, 


Mr. Ellis served his country and industry 
in an outstanding manner which contrib- 
uted greatly to the security and progress 
of both. 


e COL. EDWIN M. CHANCE, a charter 
member of the American Ordnance As- 
sociation and one of the founders of the 
Philadelphia Post, died on November 26, 
1954. He 
Ordnance Department of the 
ing the First World War 
dent of United 
structors, Inc., of Philadelphia. 


served with distinction in the 
Army dur 
He was presi- 


Engineers and Co 


Colonel Chance was born at Philadel- 
phia in 1885 and received his bachelor of 
science degree in chemistry from the Uni- 
versity of 1907. He 
served in the Ordnance Department of 
the Army and later in the Chemical War 
fare Service in the First World War. He 


Pennsylvania in 


was in charge of the design, construction, 
and operation of the chemical shell filling 
Edgewood Arsenal in 1917 and 
American Expeditionary 


plant at 
served with the 
Forces in 1918. 

Colonel Chance was among that small 
group of American citizens who, following 
the First World War, realized the great 
need for a national society devoted to 
armament preparedness, and he gave un- 
stintingly of his time and effort to the 
formation of the then Army Ordnance 
Association in 1919 and the founding of 
the Philadelphia Post of the organization 


in 1926. 
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Henry N. Marsh, Ordnance Stalwart, Now 
Deputy Assistant Secretary of the Army 


Assistant Secretary of the Army Frank 
H. Higgins on March 29th 
Henry N. Marsh, of Wilmington, 


as Deputy 


appointed 
Del., 
Assistant Secretary of the 
Army (Logistics and Research and De- 
velopment ). 

Since 1952, Colonel Marsh has served 
as smokeless- 
powder consult- 
ant to the explo- 
sives department 
of Hercules 
Powder Com- 
pany and as ad- 
viser on civilian 
and military 
matters. Colonel 
Marsh has been 


granted a year’s 





leave of absence 


Henry N. Marsh 


by Hercules to 
accept this appointment. 

Colonel Marsh has been responsible for 
Hercules’ development and production for 
of rocket 
bazooka 


the armed forces propellants, 


which started with the and in 


recent years resulted in booster and pro- 
pellent charges for guided missiles such 
Nike Honest John 


and for the ; 
artillery rocket 


as the 


\s chairman of the American Ordnance 


\ssociation’s Technical Divisions and 


Committees, he has served as ordnance 


consultant to the armed services. 


1952, Colanel Marsh has fre- 
quently traveled to Europe as adviser to 
the Offshore 
and as coordinator and consultant on the 
facilities 1954 
1955. In this capacity he has served 


Since 


Procurement Organization 


assistance programs for 
and 
as consultant to the Assistant Secre- 
tary of Defense (International Security 
Affairs) and to the Deputy Chief of Staff 
for Logistics, United States Army, in the 
field of foreign aid. 

At the 
Hercules 


World 


Company 


War II, 
called 
upon by the War Department to design, 


outbreak of 
Powder was 
build, and place in operation the Radford 
Arsenal, Radford, Va 
by similar contracts for the New 


This was followed 
River 
Ordnance plant, adjacent to Radford; the 
Badger Ordnance Works at 
Wis. ; and the Sunflower Ordnance Works 
at Lawrence, Kans. Colonel Marsh 
supervisory capacity for all 


,araboo, 


was 
in a these 
projects. 

September 1 to December 30, 


Marsh 
Defense 


From 
1950, Colonel 
the Secretary of 
to the Military 
Joard of the 


was consultant to 


and assigned 
P-oduction and Supply 
North Atlantic 


Organization on a survey of capacity for 


Treaty 


production of explosives, propellants, and 
artillery ammunition in the NATO coun 
1951, he 


Powder Company to handle U 


Hercules 
S Gov- 


tries. In returned to 


ernment business. 
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Six H-P-M Fastraverse Presses make up three production lines, of two presses 
each, in this highly productive shell forging operation at Aluminum Specialty Co. 


Mr. R. V. Hansen, Plant Manager, 
Aluminum Specialty Co., Iron Mountain, 
Michigan is an enthusiastic H-P-M 
booster. Read what he has to say about 
H-P-M_ presses. 


“Thanks to your very efficient presses,” wrote Mr. 
Hansen, “and our competent workers, our hourly forging 
turnout has gone way above your press rated output 
and has even surpassed our own expectations. On a 
comparative basis the quality of our manufactured 
forgings is far superior to the quality of forgings we 
had purchased elsewhere. Downtime due to press failure 
has been negligible. Service-wise, performance-wise 


and production-wise — we highly recommend a MAKE H-P-M Hour 
hydraulic press investment in H-P-M.” 
HEADQUARTERS 


When users report increased production above rated 
output, quality of work improved and maintenance a F 0 R 0 R D N A N C E 


negligible factor — we feel justified in recommending RE Q UIRE tae S 


H-P-M presses without qualification. Our experience 
can be invaluable in your production planning. 


THE HYDRAULIC PRESS MFG. CO. 


1090 Marion Road 
MOUNT GILEAD, OHIO, U.S.A. 
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45 pounds ot 2325 pounds 
No matter where they're bound 
SHIP THEM WIREBOUND! 


Take a look at the boxes shown above 
and you'll get some idea of Wirebound’s 
versatility. Pound for pound, Wire- 
bound containers give your product 
the best possible protection. 
That’s because they’re made of high 
tensile steel wire and resilient wood 
... a type of construction that 
guards against shock — protects while 
it carries. And Wirebound can carry 
any load, whether it’s a 45 pound 
neti generator or a 2325 pound power saw. 
So, for a better, safer way to ship— 
look to Wirebound. Let a Wirebound 
Sales Engineer show you case histories 
that prove the point. 


BOXES & CRATES 


MAIL THIS COUPON Now / 





WIREBOUND BOX MANUFACTURERS ASSOCIATION 
Room 1163 327 South LaSalle Street, Chicago 4, Illinois 


[] Have a sales engineer give me the whole story 


[) Send me a copy of “What to Expect from Wirebounds” 


0 





Firm Name 
Address__ 


City, Zone and State 











Association Affairs Divisions and Committees 
Development and Materials 
Committee Meets at Redstone 


The Development and Materials Committee of the Guided 
Missile, Rocket and Jato Division of the A.O.A. met at Red- 
stone Arsenal, Huntsville, Ala., on February 15, 1955, under 
the chairmanship of Howard L. Miller. The program of this 
meeting was a continuation of that held in January at the 





\llegany Ballistics Laboratory. 

This Committee is engaged in a classified study which will 
furnish the defense services with a long-needed and valuable 
report, eliminating the existing confusion in the area of metal 
plates, sheets, and tubing used in the rocket and jato field. 

The codperation, planning, and hospitality extended by the 
Redstone Arsenal commanding general, Brig. Gen. H. N. Toftoy, 
and by Joseph Rush, director of the Rocket Development Division 
of the Ordnance Missile Laboratories, and their staffs was 
greatly appreciated and was the subject of much favorable com- 
ment by those attending. Additional meetings will be held until 


the study is completed. 


Surface Preservation Group 
Hears Papers at Los Angeles 


The Surface Preservation Committee of the Advisory Techni- 
cal and Research Group met at the Ambassador Hotel in Los 
Angeles on February 8-9, 1955, under the chairmanship of Dr 
G. W. Seagren. A very comprehensive program of technical 
papers included the following : 

“Over-all Surface Preservation Program and Its Co6érdination 
between the Various Military Services,” by C. R. Cornthwaite, 
Office, Chief of Army Ordnance 

“Proposed Manual on Finishing of Rockets and Shells,” by 
H. E. Spitzer, Sherwin-Williams Company. 

“Sintered Iron Rotating Bands,” by Dr. P. J. Rich, Kwikset 
Locks, Inc., and A. J. Tuckerman, Frankford Arsenal. 

“Protection of Interior Cavity Threads of Projectiles,” by 
Harold Davidson, Navy Bureau of Ordnance 

“Steel Shell Cases,” by A. J. Tuckerman, Frankford Arsenal. 

“Electroplating Problems,” by M. B. Diggin, Hanson-Van 
Winkle-Munning Company, and Lloyd Gilbert, Rock Island 
(Arsenal. 

“Paint Specifications,” by Dr. C. F. Pickett, Aberdeen Prov- 
ing Ground 

“Phosphate Coating Specifications,” by Lloyd Gilbert, Rock 
Island Arsenal. 

Plant visits were scheduled to Norris Stamping Company, 
Harvey Machine Company, West Coast Loading Company, 
Clary Multiplier Corporation, and Hunter Douglas Company 

The Committee feels that it was beneficial to industry and the 
services alike to have been able to meet in the far West. This 
great industrial center calls for more Association participation 
in the Los Angeles area. 

The hospitality extended by the Los Angeles Post of the 
\.O.A. and the planning by the official host, Dr. Rich, made 


this meeting one of the best. 


Underwater Ordnance Division 
Established by Association 


The Underwater Ordnance Division, established by the Execu- 
tive Committee of the Association in September 1954, has been 
organized and is functioning. This Division is different in that 
its activities are related solely to one of the defense services— 


the Department of the Navy. (Continued on p. 920) 
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Association Affairs Divisions and Committees 
Vice Adm. W. W. Kitts, 3rd, U.S.N., Seventh Fleet during the Korean occu- Underwater Ordnance Division have been 
Ret., who organized the Underwater Ord- pation. In June 1946 he was appointed organized: Fire Control, Mines, and Tor- 
nance Division and was its first chair- Assistant Chief of Naval Operations pedoes. 
man, resigned on March 31, 1955, due to (Material) and in 1947 was ordered to The Fire Control 
a change in his activities with the General duty as Chief of the Bureau of Ordnance. Committee of the 
Electric Company. The deputy chairman, Later he was assigned to duty as Chief Division is under 
Adm. A. G. Noble, U.S.N., Ret., assumed of Naval Material with the rank of vice the chairmanship of 
the chairmanship of the Division on April admiral and retired in October 1951 with Lewis W Imm, 
1, 1955. the rank of admiral. At present he is the founder and presi- 
Admiral Kitts was born in Oswego, vice-president of the Nordberg Manufac- dent of Librascope, 





N. Y., on April 14, 1894, was appointed turing Company, Milwaukee, Wis. Ad- Inc., Glendale, 
to the United States Naval Academy in  miral Noble brings to this Division varied Calif. He was born 
1912, and was graduated in 1916. Later Navy experience as an ordnance authority in Nebraska, raised 
he attended the Massachusetts Institute of with extensive combat and executive in South Dakota, L. W. Imm 
aud attended the 


Technology, from which he also holds a background. 
Universities of Minnesota and Nebraska. 


degree, and the Postgraduate School, The following three Committees of the 





United States Navy, at Annapolis, where 

he majored in ordnance engineering. 
After a long and distinguished career 

in the Navy, serving at sea in combat 

areas, in shore sta- 

tions, as Assistant 

Chief of the Navy 

Sureau of Ord- 

nance, and with in- 

dustry, he retired ; 

on June 30, 1951. 

During his active 

service he was deco- 

rated with the Navy 

Cross. the Legion 

of Merit with two 

gold stars, the Purple Heart, Order of 


Admiral Kitts 


Commander of the British Empire, and 
the Chinese Cloud and Banner Medal. 

Admiral Kitts has been associated with 
the General Electric Company Apparatus 
Sales Division, since his retirement, as 
manager of ordnance engineering. He has 
recently been named manager of General 
Electric’s newly created Industrial Atomic 
Products Study for the General Electric 

Atomic Products Division, Schenectady, 
ao 

Admiral Noble was born in Preston, 
Tex., December 14, 1895, and was ap- 
pointed to the Naval Academy in 
He graduated with 7 . H : 

gem Nae 4-Way Conversion in a few minutes! 
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icy with « r PIP pins help make fast conversion release methods in aircraft, military, 
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long range versions possible. PIP Mechanical designs you are now 
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san orl _ — fy away seats, removabie door hinge bracket or tube joint detail that 
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ordnance engineer- S44q , 
ing. Later he attended Massachusetts In- One. or complete 
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stitute of Technology in Cambridge, 4 information today! 
M ie “ ; ; : Patents issued Teh x 
Mass., receiving a master’s degree in on . otf 
pending. \ 

mechanical engineering in 1923 E Vv E L ° M E N T 4 | N i + 

Admiral Noble served with distinction PIP—Reg. U.S. Pat. Off. } 
in the Pacific during World War II and 
after the war was on duty with the 


which operated with 


the Postgraduate 
School at Annapo- 
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GLIDDEN INDUSTRIAL LACQUERS 


Both the interior and exterior of the T-48 heavy tank are protected with 
Glidden lusterless lacquers. Over-all finishing time has been reduced 
and the rigid military and manufacturer’s specifications for coating 
uniformity and durability are met because quality is consistent without 
batch variation. 

The Glidden Laboratories and Technical Service representatives are 
ready to assist in the deve'opment of a custom: formulated finish to 
meet your product service requirements and present finishing facilities. 
This service is available to all manufacturers without cost or obligation. 


sLIDDEN COMPANY 


INDUSTRIAL FINISHES DIVISION 
11005 MADISON AVENUE ° CLEVELAND 2, OHIO 


SALES OFFICES AND FACTORIES: 
San Francisco, Los Angeles. Chicago (Nubian Division—1855 North Leciaire Avenue}, Minneapolis, St. Louis, New Orleans, Cleveland, Atlanta, Reading. Canada: Toronto and Montreal 
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Divisions and Committees 





He pioneered in aéronautical developments, 
being the 
using an automobile engine. 

While with the U. S. Bureau of Air 
Commerce he invented the “balance com- 
an analog device which simplified 


first to develop an airplane 


puter,” 
the cargo and passenger loading problems 
of airplanes in relation to their center of 

the avia- 
Librascope, 


used throughout 
tion industry. He 
Inc., and has added to his inventions until 


gravity, now 


founded 


it is one of the largest manufacturers of 
computers and components in the West. 

The Division met at the U. S. Naval 
Base, Key West, Fla., on March 31-April 
4 \d- 


Organizational problems of 


1955, under the chairmanship of 
Noble 
the Division were discussed, and separate 
the Control, 


miral 


technical meetings of Fire 


Mines, and Committees were 
held. 
groundwork was laid for handling prob- 
lems in the field of underwater weapons. 

The Mines Committee has as its chair- 
McWilliams Stone, and 
DuKane 


formerly the Operadio Corporation 


Torpedo 
All sessions were classified and the 


man J. founder 
Corporation, 


He 


was born in Chicago on September 11, 


president of the 


1896, was graduated from Armour Insti- 
1920, 


commercial wireless operator and marine 


tute of Technology in and was a 


Eliminates Manual Marking... Saves Payroll 
| cee 


Gottscho 
automatic 
production-line 
imprinter 


engineer and trial trip engineer for the 
Bethlehem Shipbuilding Corporation prior 
to graduation. 

Mr. Stone was vice-president of Van 
Dorn Coupler Cor- 
poration before en- 
tering the electron- 
ics manufacturing 


industry with his 


present company 
He is a trustee of 
Illinois Institute of 
Technology and 
Lake Forest Acad- 
emy. He brings to 
his Committee 


J. McW. Stone 


broad experience, 


technical knowledge, and proven ability 
in this Ordnance-industry field 

The Mines Committee held a very fine 
classified meeting under the chairmanship 
of Mr. Stone at the Ordnance Mine 
Depot, Yorktown, Va., on March 28, 
1955. The entire Committee and the ad- 
visory panel visited the depot and saw 
at first hand the scope of the activities 
which this 
E. K. Walker, U 
met 
A complete tour of 


the Committee 


Committee is charged. 


S.N., 
with it 


with 

Capt 
the 
its technical 


welcomed 


Committee and during 
session. 


the depot was made by 


- ~ 


For cost-saving efficiency use a Gottscho imprint- 
ing machine to mark required changeable legends 
on crates, cases, cartons, cans, tubes, projectiles, 
etc. ... automatically. Models for every need to 
fit into any existing production set-up. 


Submit full details of your marking problem for our recommendation. 


ADOLPH GOTTSCHO, INC. 


Automatic 
CODING, MARKING, 





pttsc 


Dept. J, Hillside 5, N. J. 


IMPRINTING 
MACHINES 


In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal 


members and the advisory panel. A fine 
luncheon at the Officers’ Club fol- 
lowed by a further inspection of facilities. 
The 
technical session. 

On March 29, 
mittee held a 
Street 
\lexandria, 


was 


meeting closed with an interesting 
the entire Com- 
at the Franklin 
Factory, in 


1955, 
meeting 
Naval 


The excellent mine dis- 


Annex, Gun 
Va 
play was used as the basis for further dis- 
cussion of the problems presented. 

The Torpedoes Committee has as its 
chairman Dr. Gordon Russell Tatum. Dr. 
Tatum was graduated from Baylor Uni- 
versity in 1928 and remained on the faculty 
until 1946 at which time he was professor 
of physics. He received his master’s de- 
gree from the University of Texas in 
1931 and his Ph.D. degree from Harvard 
University in 1937. 

In 1941 he assisted in the organization 
of a course in fundamentals of electronics 
and communications engineering at Cruft 
University, for 


In 1945 
he became associate 


Laboratory, Harvard 


training of armed forces officers 


director of research 
development 
with the Applied 
Physics Laboratory 


Hopkins 


and 


of Johns 
University 

In 1948 Dr. 
Tatum the 
Kellex Corporation, 


joined 


now the Vitro Cor. 
poration of Amer- 


Dr. G. R. Tatum 


director of 
1954 
Vitro 


ica, as 


the Silver Spring Laboratory. In 


he became general manager of 

Laboratories, a division of Vitro Corpora- 

tion 
Dr 


can 


Tatum is a member of the Ameri- 


Physical Society, Acoustical Society 


the American Associa 


Advancement of Science. His 


of America, and 
tion for the 
scientific training and experience and his 
the field 


fc r 


close association with work in 


of torpedoes portend great success 


this Committee in its work 


PERSONNEL CHANGES 
ARE ANNOUNCED 


Paul O. Voat, 


and Packaging Division, has asked to be 


chairman of the Packing 


relieved of that position after seven years 
work. His is John IV. 


who has chairman of the 


of hard successor 
Kraus, 
Preservation Committtee in this Division 


Mr. Kraus’s 


the Preservation 


been 
successor as chairman of 


Committee will be an- 
nounced later 

W. D 
Artillery 
A.O.A. Council member for the Artillery 


Gohr, deputy chairman of the 


Division, has been appointed 
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Clarence W. Spicer 






In the Spicer tradition 


DANA CORPORATION 








looks ahead 
to another 50 years of progress 






OS LIPO OMS PI IG 


We are now starting our second 50 years of Spicer research . . . planning . . . and advancement. 





The beginning of this new Spicer era is sparked by a particular brand of courage. An inheritance of “git- 
up-and-go” from the pioneers who made the Spicer and Dana names world-famous: 






Crarence W. Spicer, who invented and mass-produced the first universal joint for automotive vehicles. 





Cuarves A. Dana, whose wisdom of decisions has welded together the big family of Spicer-Dana plants 
and products. 






Raten E. Carrenter, who helped pilot the Spicer-Dana ship on a true course, through peace and war, 
through good times and bad. 






Today, Spicer has available a 10-plant organization that embodies some of the most advanced efficiencies in 
the world. Spicer engineers are now on a program announcing a wide range of new and improved products. 
Many of these are revolutionary in performance. Spicer administration, sales and service have been sparked 









by new executives ... new plans . . . new action in every department. 
Action . . . that’s what we promise you all along the line. Action . . . working together hand in hand with 
designers and engineers on vehicles of the future. Action . . . that will continue to develop power transmis- 





sion units destined to further heighten the Spicer reputation as 


a Lhe Slancdard of the Industoy” 


a <> 


DANA 


CORPORATION 
TOLEDO 1, OHIO 
SPICER PRODUCTS: TRANSMISSIONS * UNI 
H VERSAL JOINTS * PROPELLER SHAFTS * 
/ AXLES * TORQUE CONVERTERS * GEAR 
BOXES * POWER TAKE-OFFS * POWER TAKE 
OFF JOINTS * RAIL CAR DRIVES * RAILWAY 
GENERATOR DRIVES * STAMPINGS * SPICER 


and AUBURN CLUTCHES * PARISH FRAMES 
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VANS-BUILDINGS -SHELTERS-TRAILERS 


MOBILE 


TRANSPORTABLE 
STATIONARY 


for systems such as AN /CRD-6, AN /ASB-1 


AND CARRYING CASES AN/TPS-10D, AN/GPX-11, AN/GPX-17 & GUIDED MISSILES 











serving 
industry 
since 1931 


924 


with years of experience, 
proven ability 

and adequate facilities 
to handle your 


complete automation program. 


& MANUFACTURING CO., INC. 


Telephone - TWinbrook 3-4500 


2: ENGINEERING 


19654 John R. Street, Detroit 3, Michigan 
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Divisions and Committees 


Division, replacing S. E. Skinner, who 
has been elected to the Board of Direc- 
tors of the Association. 

John G. Pleasants, chairman of the 
Loading Committee of the Bomb and 
Artillery Ammunition Division, has _ re- 
signed that position and has been replaced 
by Harold S. van Buren and Brig. Gen 
Joel Holmes, U.S.A., Ret., cochairmen 

Ralph Cantlay has been appointed sec 
retary of the Combat Vehicle Division 


BALL BEARINGS GROUP 

MEETS IN NEW YORK 
The Instrument Precision Ball Bear- 
ings Committee of the Fire Control In- 
strument Division met on March 30th at 
the Engineers’ Club, New York City, with 
F. E. Ericson as chairman 

K. D. Mackenzie, chairman of the 
lorque Committee, reported on recom- 
mended changes to MIL-STD-206, stat- 
ing that the invocation date of July 1, 


1955, was impossible to meet. 


@ The chairmen of the Committees of the 
Guided Missile, Rocket and Jato Division 
met in the Pentagon on March 30, 1955, 
wider the chairmanship of C. L. Ekser- 
gian. The organization of the Committees 
was continued and questions relating to 
service-industry relations were discussed 
\ joint meeting of the three Committees 
is planned for June 15-16, 1955, at the 
U. S. Naval Air Test Center, Point 
Mugu, Calif 


@ The register of “first team” producers, 
known as the Alphabetical Register of 
Planned Wartime Matériel Suppliers, is 
being reduced by the Department of De- 
fense from 34,000 names to 24,000. Plants 
are being deleted for such reasons as out 
of business, mergers, noncodperation, and 
inability to produce items meeting the 
more rigid criteria of Department of De 
fense Directive 4005.6 

Firms should check their status. If you 
have been previously registered, consult 
your Armed Service Procurement Plat 
ning Officer (ASPPO), or any major 
Army, Navy, or Air Force Procurement 
Office, and verify your listing. This is im- 
portant 


e@ Division and Committee chairmen are 
requested to send accounts of their meet 
ings in to national headquarters as soon 


s possible after the meetings are held 


opy for each issue of OrDNANCE should 
be submitted at least six weeks before 
publication date. If the minutes are r« 
ceived promptly, the stories will appear 


while they are still of interest 
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AND IT SERVES AS A MAJOR SPRINGBOARD FOR OUR 





NATION'S DEFENSE— WITHOUT DIPLOMATIC NEGOTIATION... 


America’s security and defense depend on 
absolute control of the vast ocean areas around 
us... the surface, under the sea, in the sky. 
Each is a possible avenue of attack from an 
enemy. Our control must enable us to 

@ use the sea 


* deny it to the aggressor, 


Effective surveillance of the great ocean 
areas is a paramount problem to our Naval 
Task Force Commanders. They must have 
electronic eyes, ears and brains to search for, 
detect and track enemy forces. With the data 


received from these electronic devices they can 


deploy our offensive and defensive forces so 


Q Leader in 


SYSTEMS DEVELOPMENT AND ENGINEERING 


as to destroy the enemy. However, a Task 
Force’s effectiveness depends upon thorough 
integration of the crew’s individual functions 
into the electronic system that supports the 


operation. 


HMEE is a department of Generai Electric 
completely dedicated to the research, develop- 
ment and manufacture of military electronic 
systems. Our closely knit team of engineers, 
administrators and skilled workers have one 
goal in mind PRODUCING THE FINEST 
AND MOST EFFECTIVE MILITARY ELEC. 
TRONIC EQUIPMENT AVAILABLE ,., 
ANYWHERE! 


GENERAL @@ ELECTRIC 













THIS IS 
AETNA-STANDARD 








7 >) 
SEAMLESS TUBE MILLS 


Aetna continues to conceive many new ideas for the produc- 
tion of seamless tubing. This continued progress, plus reputa- 
tion and experience, helps Aetna-Standard to continue as 
world’s leading designer and builder of Seamless Tube Mills. 








FLAT-ROLLED FINISHING EQUIPMENT 


This is one of Aetna’s six major product lines. Flat-rolled 
embraces such equipment as: Shearing and Classifying; 
Scrubbing and Drying; Recoiling; Slitting and Side Trimming; 
Roller Levellers (two-high and four-high); Reels of all kinds; 
and many other products. 





CONTINUOUS COATING 


This year Aetna will have completed the building of 25 
continuous galvanizing lines, in addition to several terne 
and electrolytic tinning lines. Aetna has worked closely 
with industry in this development and is considered the 
pioneer in continuous coating equipment. 


ROLLS 


Aetna specializes in manufacture of small and medium-sized 
iron-base rolls. Aetna is pioneering in the use of Nodular 
Iron for rolls and castings under trade name of Magaloy. 


© 


© 
by “A 


CONTINUOUS BUTT WELD PIPE MILLS 


Over the years, new ideas and engineering accomplishments 
have strengthened Aetna‘'s position as the only builder in 
America of Continuous Butt Weld Pipe Mills. In recent 
months, Aetna Pipe Mill equipment has been installed in 
America, in Canada, in Germany, in England, in Japan and 
in Argentina. 

















COLD DRAWING 


The world over, Aetna-Standard is recognized as the leading 
authority and builder of cold draw equipment for tubes and 
bars. This year marked introduction of several innovations 
by Aetna, such as the air gripper carriage and hook. 


THE AETNA-STANDARD ENGINEERING COMPANY - PITTSBURGH, PA. 
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PLANTS IN WARREN, OHIO - ELLWOOD CITY, PENNSYLVANIA 
GOOD EQUIPMENT BRINGS DOWN PRODUCTION COSTS 
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MATERIALS PROGRESS 


George S. Brady 





Developments in Electronic Designs.—So remarkable have 
been the developments in electronic designs in the past two years 
that a number of strategic materials which had appeared likely 
to be in extreme shortage in a war emergency may now come 
into a more favorable supply balance. 

The need for greater compactness and less weight has been the 
dominant reason for radical redesign, but savings in scarce ma- 
terials also have influenced the thinking, as well as continued 
research for alternate materials with improved operating char- 
acteristics 

Selenium is a good example of a material affected by new re 
search developments. Since the selenium rectifier was hurried 
into production during World War II to replace the copper- 
oxide units, the chief use of selenium has been for rectifiers, and 
the material has been in almost chronic shortage. Its supply 
could not be increased at will since it is largely a by-product of 
copper production. 

The demands for compactness and for a reduction of fifty per 
cent in the weight of military radio sets would have been impos- 
sible to attain with the use of selenium because of the neces- 
sarily large size of the selenium units 

The staff demands, therefore, however technically unreason- 
able they appeared a year ago, have been a blessing in disguise 
because they forced designers to push research on other semi- 
conductors that would give greater capacity in less space, thus 
halting the mounting requirements for the scarce sclenium 

Germanium was a natural substitute for selenium since a tiny 
crystal of the metal can give characteristics equal to a series of 
selenium plates many times the size. The crystals are easy to 
produce, and the supply of the metal is more reliable since, un 
like selenium, it is not merely a by-product of other mining 

But germanium is not a complete answer for rectifiers as it 
is not capable of operating at the higher temperatures evolved 
when units have to carry maximum loads in confined spaces. 
Nevertheless, the germanium rectifier has made big strides in 


the past year and has actually opened new fields of use for 
rectifiers 
The General Electric Company 


water-cooled germanium power rectifiers capable of replacing 


is already in production on 


sets at large savings in space, which is particularly 


\ number of other companies 


converter 
valuable for naval applications 
have 


are now rectifiers and diodes that 


offering germanium 
made possible large reductions in the size and weight of elec- 
tronic devices. 

\ new germanium crystal diode hermetically sealed in glass, 
being marketed by the /nternational Rectifier Corporation, El 
Segundo, Calif., measures only 0.47-inch in length and 0.23-inch 
in diameter. Germanium transistors are replacing tubes in hear- 
ing aids and portable radios, and not only reduce size and weight 
but also increase the life of the battery almost twenty times. 

Pure silicon metal crystals have been known for some time as 
excellent semiconductors capable of withstanding much higher 
temperatures than selenium or germanium. It has been costly to 
melt and purify silicon metal, but in spite of a high price, more 
than $400 a pound, practically all the 
have silicon rectifiers at least in pilot-plant production 


rectifier manufacturers 
\ method 
of producing the silicon crystals has been developed by IV esting- 
house Electric Corporation which should make the smaller and 
more efficient silicon rectifier competitive in price with the older 


selenium rectifier. 


ORDNANCE 





, hh ae ee 
* 


10 trucks replace 


-cut costs 62% 


bam 10 50-ton trucks equipped 
with Allison Toromatic Drives 
replaced 30 mechanical-drive 20- and 
30-ton trucks at Sunnyhill Coal Com- 
pany’s New Lexington mine: 
Operating costs dropped 18.6¢ per ton, 
Maintenance costs were cut 13.1¢ per 
ton, 

And the TorQMartic-equipped trucks 
now haul 32.6 more tons per truck 
hour. 

But lower costs are only part of the 
story. 

On-the-job accidents have dropped 
sharply. Drivers stay fresher, more 
alert because they now have no clutch 
pedal to push — quick-shift at full 
throttle with finger-tip hydraulic con- 
trol—have only 3 shifts instead of 7 
or 10. 


FIRST MATCHED 
UNITS BUILT BY 
ONE MANUFACTURER 


COMPACT, EFFICIENT 


May-June 1955 


Wet weather worries have almost dis- 
appeared—road maintenance costs are 
lower. Smooth power transmission by 
the Allison Toromatic Drives lets 
trucks drive through mud and muck— 
conditions that often shut down the 
mine before ToRQMATIC-equipped 
units came on the job. 


Big reason for lower operating and 
maintenance costs is shock-free power 
transmission by the matched 
Toromatic Converter-Transmission 
teams. The Converter absorbs shock 
loads instead of transmitting them 
along the drive line—protects engine, 
differential, drive shaft and transmis- 
sion from damage. 


There’s an Allison Torgmatic Drive 
for vour 40- to 100-horsepower gaso- 
line and Diesel equipment. New low- 


cost 40-150 h.p. Torgmatic Converters 
easily fit present equipment, are com- 
pletely self-contained for simple instal- 
lation. Get full details about Allison 
Torgmatic Drives from your equip- 
ment manufacturer or dealer or write: 
Allison Division of General Motors 
Box 894W, Indianapolis 6, Indiana 


ALLISON 
TORQMATIC DRIVES 


Unbeatable Team for Maximum 
Operating Economy 


@ Quick-Shifts at full throttle with finger- 
tip hydraulic control 


@ Holds power to load at all times — no 
clutch pedal to push—no gearshift guess 

@ Reduces maintenance costs by absorbing 
shock — eliminates engine lugging — pro 
longs equipment life 

@ First torque converter-transmission team 
designed to work as a unit and built by 
one manutacturer 


@ Cuts driver training costs 
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TORQMATIC DRIVES 


HYDRAULIC DRIVES FOR TRUCKS * CRANES * TRACTORS * SCRAPERS * SHOVELS * 


DRILLING RIGS 
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Another new use for germanium is for 
light filters. Baird Inc., Cam- 
bridge, Mass., a new filter for infra- 
red photo detectors which consists of a 
pure crystal '4-inch 
thick The 
crystal absorbs all wave lengths shorter 


Associates, 
has 
germanium single 


and 1% inches in diameter 


than 1.8 microns and transmits the near 


and far regions of the infrared spectrum. 


Edison Stor- 
A. Edison, 


new 


Nickel-Iron Battery.—The 
Division, Thomas 
Orange, N. J., 


sattery 


West 


age 


Inc., 


has a 
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oro Case Body 
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® Direct Car Loading a 
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nickel-iron gives 
twenty-five 
lead battery of the 
no appreciable injury by long storage. It 


storage battery that 
per cent more power than a 
same size and suffers 
also has the advantages that it is not in- 


jured by short-circuiting or by reverse 


charging. The battery is being made 


sizes to fit into existing battery boxes. 


Manganese Ores.—Success in attempts 
to utilize economically the superabundant 
domestic low-grade manganese ores is re- 
ported by the Bureau of After 
World War II the was along 
lines of beneficiation of the ores for regu- 


Mines. 


research 







Three modern plants 
. Stamping presses 
from % to 500 tons ca- 

pacity ...a highly skilled 
engineering department... 
plus ample capacity for assem- 
bling and finishing —all of these 
are at your service when you con- 
tract with New Monarch. 


More than 40 years of experience ia 
on countless, diversified jobs are 
your assurance of quality and de- 
pendability. Shown is the produc- 
tion line for a metal propelling 
charge container — but one of the 
many government contracts exe- 
cuted in our well-equipped and 
highly efficient plants. Our famil- 
iarity with high-precision govern- 
ment requirements can be of great 
help to you, whether on defense 
or civilian contracts. 


4 wt Shs sana? Fe 


_A complete manviacturing 2 service 


from blueprint to shipping carton 
Dies, tools, bly, finishing and 
pocking — whether it be a single stamping or a 
complete from-blueprint-to-shipping-carton job, 
ask New Monarch to bid on your work. 





NEW MONARCH MACHINE & STAMPING CO. 


406 S. W. NINTH ST 


DES MOINES, IOWA 
















lar metallurgical processing, but the more 
recent developments are chemical. 


Pilot-plant have been on 
Arizona ores containing only 9.5 per cent 
manganese, and recovery has been up to 
90 per cent of the contained metal. The 


ore is leached with sulphur dioxide to 


operations 


form manganese sulphate and manganese 
dithionate, and the manganese is removed 
by precipitating it to form a hydroxide 


with lime (gypsum is a high impurity in 


the ore). The precipitated product is 
sintered to a mixture of Mn:O; and 
MnsQ,. Cost of operation is low. 


Asphalt-Rubber Roads.—For purposes 
of long-range study by the National 
Bureau of Standards and the Bureau of 
Public section of MacArthur 
Boulevard in Washington, D. C., 
paved with an asphalt-rubber 
The material used was Latex R-504 of the 
Tire & Rubber Company, 


Roads, a 
has been 
mixture. 


Firestone 


Akron, Ohio. 
About ten per cent of latex was 
added to the asphalt. The latex solution 


is fifty per cent water, which gives steam 
dispersion of rubber particles as the water 
aggregate 


per cent 


is evaporated by the heated 


during application, leaving five 


rubber in the final mixture. 


In other cities different methods of 
mixing the rubber 
Rapid City, S. Dak., 


sibject to extremes of heat and cold, Rub- 


been used. In 


the 


have 


where climate is 


erite was mixed directly with the asphalt. 
Ruberite, a product of Ruberite, Inc., 
Magnet Cove, Ark. (Goodyear Tire & 


Rubber Company), is an unvulcanized 


synthetic rubber powder mixed with 
powdered barytes. 
Aluminum-Tin Bearings.— Aluminum- 


tin alloys containing up to thirty per cent 


tin have been developed by the Tin Re- 
search Institute, Greenford, Middlesex, 
England, for Diesel-engine and other 


heavy-duty bearings. The new bearing al- 


loys have good strength and fatigue re- 


sistance and have no tendency to seize. 


They are comparable in cost to copper- 
lead alloys. 

Tin Plate Use——The world use of tin 
reached a peak of 68,500 
1941, 
increase in 
that time, 
plate 


for tin plate 


long tons in and, in spite of an 


use of metal 


the 


enormous the 


containers since consump- 


tion of tin for tin remains well be- 
low prewar levels. 


The 


methods 


the conservation 
the 

proved economical. Electrolytic 
requires little forty 
of the amount of tin formerly 
lacquered cans have proved entirely 
food 


that 
during 


reason is 


applied war have 
tin plate 


more than per cent 


Also, 
satis- 


used 


factory for many uses. 


Twistless Yarn—Yarns without twist 


have been in demand for making lami 
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SIMPLIFIED 
— = 
PROPELLANT 
MOTORS 
or FIELD USE 


Simplified power units for many types of rockets and boosters 
have been developed with “Thiokol” solid propellants. In 
addition to their simplicity, they offer the designer the utmost 
in flexibility. Solid propellant power units developed by Thiokol 
include a wide range of sizes and incorporate thrust 
characteristics programmed for specific requirements. 


Thiokol units are ideal for field use — combining economy; 

high ballistic performance; and resistance to rough handling, 
aging, and extreme temperature changes without impairment of 
properties. 


These developments are the results of coordinated chemical 
research, design, fabrication, development testing and 
manufacture conducted by Thiokol’s rocket development 
and manufacturing team. 


Solid propeilant propulsion and power units for: 


All Types of Rocket 
: Guided M 
ENGINEERS AND CHEMISTS [i Boosters 
Become a member of, Thiokol’s 
rocket development and manufac- Pa 
turing team! W inaviri ia . . . a 
+ crate pes Rae } | Thiokol projects include participation in development programs 

Ts, chemi- ; ’ 

bs , on Douglas “Honest John,” Armour Research Foundation “T-131,” 


cal engineers and‘ chemists jnter- Rl 
ested in the rocket field. {| and Hughes “Falcon.” 


Redstone Division, Huntsville, Alabama 
Longhorn Division, Marshall, Texas 
Elkton Division, Elkton, Maryland 





SYNTHETIC RUBBERS « 






780 NORTH CLINTON AVENUE * TRENTON 7, NEW JERSEY ; 
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FOR HIGH-SPEED 
EXPANSION... 





AND LOWER 
BUILDING COSTS... 


. —_— — 








STEEL 
BUILDINGS 








BUILD NOW—WITH THE ADVANTAGES OF 
STANDARDIZATION plus the FLEXIBILITY 
and ADAPTABILITY of CUSTOM UNITS 


SPEED, ECONOMY, PERMANENCE — all part of your expansion 
program ... when you build with Luria. For speed, Luria’s inventory of com- 
pletely fabricated structural parts shortens delivery time. For economy, Luria 
Buildings provide substantial initia/ savings and maintenance savings. For 
permanence, Luria materials surpass the most stringent building regulations, 





BUILT TO YOUR INDIVIDUAL REQUIREMENTS. The famed 
adaptability and flexibility of Luria structures make possible practically 
any arrangement and architectural treatment... without sacrificing the 
economies of standardization. 


LURIA ENGINEERING COMPANY 


District Offices: Atlanta « Philadelphia + Boston 


$11 Fifth Avenue, New York 17, N.Y. ei Chicago Washington, D.C. « Plant: Bethlehem, Pa. 
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nated plastics, but they have been difficult 
to produce satisfactorily. Now, a twist- 
less yarn, called Tek-Ja, has been made 
possible with a new machine developed 
by Proctor & Schwartz, Inc., Philadel- 
phia, Pa. and Fiberbon Laboratories, 
Watertown, Mass. The machine takes the 
roving from a creel and draws it to the 
required weight, then feeds it through a 
press roll where it is impregnated with 


an adhesive. 


Compressor Lubricant—The new com- 
pact Model 4-D compressor produced by 
Walter Kidde & Company, Belleville, 
N. J., for actuating the controls, landing 
gear, and bomb-bay doors on jet aircraft 
delivers four cubic feet of free air a 
minute at all altitudes when pressurized 
from a jet engine. For weight saving, 
both the pistons and cylinder walls are of 
24ST-4 aluminum alloy, with the cylinder 
walls chromium plated. 

To prevent the aluminum from being 
scored during the break-in running (the 
compressor operates at 3,750 r.p.m.), a 
0.050-inch coating of colloidal graphite in 
an epoxy resin dispersion is sprayed on 
and baked. 

During the break-in run, the graphite 
from the hard-baked film penetrates the 
surface of the aluminum and in the later 
running is unaffected by oils, solvents, or 
heat to 500 degrees Fahrenheit. The 
graphite-epoxy material is being marketed 
by the Acheson Colloids Company, Port 
Huron, Mich., as Dispersion No. 213 


Aluminum Nails.—Aluminum nails are 
being used in increased quantities because 
of their nonstaining qualities. When used 
for nailing wood siding they do not re- 
quire countersinking and puttying. New 
nail standards adopted by the Aluminum 
Company of America, Lancaster, Pa., in- 
clude an increase of the gage of the nails 
and an improvement in the quality of the 
wire used. The new wire in 6061-T913 
alloy with a minimum tensile strength of 
63,000 pounds per square inch. 


New Sheet Mill.—Practically all mar- 
kets for aluminum have been expanding 
in the past year. Production of primary 
aluminum for 1954 was reported at 
1,460,000 tons, or 16 per cent above the 
1953 output. The new 144-inch mill in 
stalled by Alcoa at Davenport, Iowa, is 
producing tapered sheet up to ten feet 
wide for use on the new giant bombers 
The large tapered sheet permits necessary 
wing strength with decrease in weight 
from the fuselage to the wing tip. 


Corrosion-Resistant Signs.—The State 
of Virginia has now adopted aluminum 
as the metal for all highway signs. The 
State Highway Department maintains 
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GOVERNMENT PRODUCTS DIVISION 


Vision...is a key word at Rheem. 


Forward-thinking is a basic ingredient in all research, engineering and production 
processes and has been a major contributor to Rheem's enviable record of low-cost 


per unit production and on-time completion schedules. 


Rheem's integrated Government Products Division facilities... strategically located on 


both East and West Coasts...are presently in quality production on air frames, missile 


and jet-engine components, airborne ordnance, electronics and ordnance materiel. 


YOU CAN ON RHEEM 
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Man kneeling at left is adjusting faucet of “Alodine™ tank 
Ali tanks hold 5.500 gallons. Note simplicity of operation 






Practically all painted aluminum 
aircraft parts at Temco are pre-treated 





Small aluminum parts are Alo- 


with “Alodine.” — eae 
Alodizing improves paint-bonding 
£ ° ’ 
— and enhances aluminum’s natural cor- 
. rosion-resistance. 
Cp Alodized aluminum effectively 










¥ Lf it's aluminum, meets the requirements of Military 
be sure it's Alodized. §necification MIL-C-5541. 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 
ACP AMBLER, PA. 


DETROIT, MICH. NILES, CALIF. WINDSOR, ONT. 
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more than 185,000 directional and in 
formational signs along the highways, and 
the annual cost of replacement, largely 
due .to discoloration of the message by 
red rust streaks, has been about $75,000 
The new signs are strong, light in 
weight, easy to install, and are very re- 
sistant to corrosion and free from stain- 
ing. 





Lightweight Walkways.—The Blaw- 
Knox Company, Pittsburgh, Pa., is mar- 
keting four new gratings for walkways 
in aluminum metal instead of the con- 
ventional steel. Besides the standard rec 
tangular bar design, the company offers 
three other patterns with interlocked 
crossbars. The advantages claimed for 
the aluminum are light weight and no 


need for maintenance painting. 






Aluminum Tank.—The first gas-fired 
water heater to use an aluminum tank is 
being produced by the Ruud Manufactur 
ing Company, Pittsburgh, Pa., in four 
standard-size models. The tank is com- 
parable in cost to glass or enamel-lined 
tank, requires no lining, is corrosion- 
resistant, and gives a long service life. 





Plastic Tote Boxes.—Lightweight tote 
boxes for factory handling of production 
parts are now available in identifying 
colors and, where desired, with labels 
permanently molded into the plastic. The 
boxes, designated as Toteline by the 
Molded Fiberglass Tray Company, Lines- 
ville, Pa., are made of glass-fiber-reén- 
forced synthetic resin. They have smooth 
glossy surfaces resistant to oils and 
chemicals and can be steam-cleaned since 
the material will withstand temperatures 
to 250 degrees Fahrenheit. 


New Magnet Wire.—A new magnet 
wire developed for upgrading the horse 
power of motors as much as twenty-five 
per cent without increasing the size is be 
ing produced by the General Electric 
Company, Bridgeport, Conn., under the 
name of Alkanex. The wire is insulated 
with a thin film of a polyester resin 
which has high dielectric strength and 
will withstand hot spot temperatures to 
150 degrees Centigrade. The round wire 
comes in sizes from No. 13 AWG to 
No. 26 


High-Strength Steel—A new high 
strength, low-alloy steel for heavy-duty 
structural work is being marketed by the 
Jones & Laughlin Steel Corporatio: 
under the name of Jalloy No. 3. It con 
tains a nominal composition of about 0.30 
per cent carbon, 1.50 manganese, 0.25 sili 
con, 0.15 molybdenum, with not more 
than 0.04 per cent of sulphur and phos 


phorus. 
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UNITED 


35.000 TON FORGING PRESS : 














A NEW 35,000 ton hydraulic forging press being built 


by UNITED for the USAF Heavy Press Expansion Program 
to help bring the United States to a commanding position 
in the production of modern aircraft for the armed services 


UNITED 


ENGINEERING AND FOUNDRY 
COMPANY 


Pittsburgh, Pennsylvania 


Plants ot: Pittsburgh « Vandergrift « Y 
a 9 
Wilmington (Lobdell United Divisio 
ries: Adamson United Company, Akr 
dry and Machine Company, Inc., Aurora, Indiana 











History records no more radical changes in the military sciences than those of the past 
decade. The period 1945-1955 saw not only the advent of nuclear weapons but, equally 
important, new systems of defense and new means of offense — guided missiles. 


Just ten short years ago guided missiles were only a visionary concept. Today they 
are on the verge of becoming the base on which the security of Western Civilization 
and the peace of the world will rest. Although largely masked by the necessities of 
military security, tremendous strides are being made by all the branches of the U. S. 
Armed Forces in this crucial period. 


The Fairchild Guided Missiles Division is proud to have a part in the missile pro- 
grams of our Armed Services. Starting in 1945 with the first of this country’s true 
guided missiles—the Navy's surface-to-air “Lark’—the Fairchild Guided Missiles 
Division has been continuously engaged in designing, developing and producing 
missiles, radar and associated equipment. It has supplied missiles and missile weapons 
systems to the Navy, the Air Force and the Army. 


In the years ahead, Fairchild can be counted upon to continue its role as one of the 
leaders in our missiles program. 


—fiew—O , 
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F ENGINE AND AIRPLANE CORPORATION 
Gudea Misviles Diistion 
WYANDANCH, L. I. 
Other Divisions: Aircraft Division, Hagerstown, Md. American Helicopter Division, Manhattan Beach, Calif 
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Engine Division, Farmingdale, N. Y.; Kinetics Division, New York, N. Y.: Speed Control Division, St. Augustine, Fla.; Stratos Division, Bay Shore, N. Y, 
























® N-A-X HIGH-TENSILE 
e N-A-X ARMORPLATE 
e N-A-X 9100 SERIES 
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ALLOY STEELS 


For National Defense Equipment 


- «- Meet necessary rigid standards 
. . » Conserve critical alloys 


N-A-X ALLOY STEELS in national 
defense equipment serve a dual purpose. 
First, they readily meet the rigid 
standards so necessary in this type of 
equipment. Second, while performing 


. capably, these alloy steels \ i} 
contribute greatly to our national i f 
economy through conservation of lym, =P X ‘\ \ } uy 










critical alloying elements.  e: 


N-A-X ALLOY STEELS are produced 

by Great Lakes Steel Corporation— 
long recognized specialists in 
flat-rolled steel products. 









The M59 Armored Infantry Vehicle, designed and built for Army , 
Ordnance by Food Machinery and Chemical Corporation, is an 
example of national defense equipment using N-A-X ALLOY STEELS, 





N-A-X Alloy Division 


GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 29, Mich. © A Unit of 






armored personnel carrier to assume 
battle positions, after being safely trans- 
ported to the scene of action. 





NATIONAL STEEL CORPORATION 





Although primarily a land vehicle, the 
MS9 is capable of swimming rivers and 
lakes with ease, while fully loaded. 
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THIS CLEVELAND 
CONTAINER 


The heavy wall is spirally wound, with multiple layers of 
high grade paperboard, closely butted and evenly bonded 
with adhesive to give extra strength and long use. 
Moistureproof . . 
Immune to wear and tear... 
Self-locking metal ends. 

Excellent for shipping plated metal strips, shafts, rods, tubes 
and many other metal parts . .. also, used as cores for 
paper rolls and fabrics; bodies for reels; liners for metal drums. 
Available in diameters and lengths as desired. 

Usable for storage or reshipment. 
Why Pay More? for Good Quality ... call CLEVELAND! 


THE 


oneal SALES CFFICES: 
AND NEW YORK City 
SALES OFFICES: WASHINGTON, D. C. 
CLEVELAND ROCHESTER, N. Y. 
DETROIT COMPANY ® © west arrroro, 
CHICAGO CONN. 
cites 6201 BARBERTON AVE., CLEVELAND 2, OHIO 
PLYMOUTH, WIS. © ALL-FIBRE CANS * COMBINATION METAL 


JAMESBURG. N. J. AND PAPER CANS + SPIRALLY WOUND 
OGDENSBURG, N.Y. TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LTD. 


ABRASIVE 
DIVISION Plants & Sales Offices: Sales Office: 
CLEVELAND TORONTO AND PRESCOTT, ONT. MONTREAL 
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It can be heat-treated to a hardness cf 
about 380 Brinell. It has good abrasion 
and wear resistance and is also available 
with 0.20 per cent copper for uses where 
resistance to atmospheric corrosion 1s 


desired 


Nonirritating Iodine.—lodine is one of 
the best and most economical disinfectants 
for general industrial use, but has been 
objectional because it is staining and ir- 
ritating to the skin. Now, an odorless, 
nonstaining, and nonirritating form of 
iodine is being marketed by the [Vest 
Disinfecting Company, Long Island City, 
N. Y., and is designated as Wescodyne. 


Plastic Coating—For the protective 
coating of tanks, ducts, and chemical 
processing equipment, the Gates Engi- 
neering Company, Wilmington, Del., has 
a new liquid Neoprene containing alumi- 
num powder pigment. The material may 
be applied by brushing, rolling, dipping, 
or spraying, and it cures to a thermoset 
adherent coating that has the corrosion 
resistance of the Neoprene and the heat- 
and light-reflecting qualities of the alumi- 
num. 


High-Impact Molding Material.—Two 
new high-impact polystyrene molding ma 
terials for making such products as ap- 
pliance parts and pipe fittings are now 
being produced in commercial quantities 
by the Bakelite Company, New York, 
N. Y., and marketed as TMD-5151 and 
TMD-2155. They combine high tough- 
ness with good moldability, and produce 
parts with a smooth finish in a wide 
range of opaque colors 

The material is rubber-modified poly- 
styrene, and the extra-high-impact grade, 
TMD-2155, has a tensile strength of 4,500 
pounds per square inch, elongation of 
25 per cent, Rockwell M hardness of 25, 
and dielectric strength of 515 volts per 
mil. The heat-distortion point is 184 de- 


grees Fahrenheit. 


Plastic Pipe.—Plastic pipe is forging 
ahead and setting new records of use in 
industrial installations. It has also been 
successfully tested for cold-water installa- 
tions in housing, but there has been a 
reluctance on the part of builders to 
specify it. Much of the piping used is un- 
plasticized polyvinyl chloride and poly- 
ethylene. 

The Acheson Dispersed Pigments Com- 
fany, Philadelphia, Pa., working on a re- 
search project with Godfrey L. Cabot, 
Inc., Boston, Mass., -have found that 
higher loadings of carbon black will 
greatly increase the bursting strength of 
polyethylene pipe, and that for many pur 
poses it is superior to metal pipe because 
of the ease and flexibility of installation 


and its resistance to corrosion 
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the B E N D IX the only way to make a COMPLETE, POSITIVE, 
IGNITION DYNAMIC check of the ENTIPZ Ignition System . . . 
ANALYZER without removing the engine 


| > 


7. LJ 


¥ 


4 
tanks in action 
not in repair depots 


Preventative maintenance is vital to the success 
of tanks or armored vehicles on the field of battle. 


Fortunately in the case of ignition systems, 
incipient failure or intermittent malfunctions 
can be spotted immediately with the Bendix 
Ignition Analyzer. This provides real preventa- 
tive maintenance. 


The Bendix Ignition Analyzer gives a dynamic 
test of the entire ignition system in operation, 
outmoding time-consuming static testing of 


individual components. It is the easiest (checks Her e’s How It Wor ks = 


the entire ignition system in the field) and the The Bendix Ignition Analyzer provides a visual pic- 
fastest (locates any ignition fault immediately) ture of the actual voltage waveform patterns oc- 


e . , curing at the spark plugs. Normal ignition pro- 
method of preventative maintenance ever devised deste @ dhuvamterietle Garena! wavelerm paitams 
for checking ignition efficiency in military Likewise any abnormal ignition condition will pro- 
vehicles of all types. duce its characteristic abnormal pattern. Interpre- 

tation of the patterns identifies and locates any 


Descriptive folder available on request. ignition troubles immediately. 


j S _— SCINTILLA DIVISION OF li” 
Gendixr a? SIDNEY, NEW YORK , ' 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


a 
ase [aa 5 FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbenk, California « 


a —S=. 6560 Cass Avenue, Detroit 2, Michigan « 512 West Ave., 
The Bendix Ignition Analyzer safeguards ianition syst nkintown, Pennsylvania « Brouwer Building, 176 W. Wisconsin Ave., 
3 y °9 9 ystems in all Milwaukee, Wisconsin + 8401 Cedor Springs Road, Dalles 19, Texas 


types of military equipmert. American Building, 4 South Main Street, Dayton 2, Ohio 
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MALLORY: SHARON reports on 


NEW ALLOYS easy to machine 


RODUCTION results and thorough research tests show that 
unalloyed titanium machines similar to 18-8 stainless steel. 
The alloy grades machine somewhat harder, but do not approach 
the difficult-to-machine high temperature alloys. 
For example, Mallory-Sharon titanium alloys may be turned at 
120 to 160 feet per minute, or milled at 80 to 120 feet per minute, 
using carbide tools. These rates are practical with the new 
Mallory-Sharon alloys MST 6AI-4V, and MST 3Mn Complex, 
and for the well-known MST 3AI-5Cr, and MST 4AIl-4Mn alloys. 
All Mallory-Sharon alloys are produced by ‘Method S” vacuum 
double melting, resulting in good machineability. This process 
eliminates alloy segregation and enables carbon to be held un- 
der 0.1%. (Carbon solubility in titanium is approximately 0.2%, 
and larger percentages result in formation of carbides which 
reduce machineability. ) 
For complete information, write for a copy of 
“Titanium Machining Recommendations’’. It is 
based on our broad experience as a leading pro- 
ducer of this lightweight, corrosion-resistant metal. 
Write Mallory-Sharon Titanium Corporation, 
Dept, E-5, Niles, Ohio. 


MALLORY SHARON 
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COMMUNICATIONS 





PRODUCTION STUDIES 

Tue Eprror.—I have read the January- 
February 1955 issue of the OrDNANCE 
magazine and wish to extend my compli- 
ments to your organization for the ex- 
cellent articles contained therein. 

One of the feature articles entitled, 
“Key to Conversion,” by Lieut. Col. 
George S. Quick, refers to industrial mo- 
bilization planning. Assumptions have 
been made that little has been done by 
the armed forces in the area of industrial 
mobilization studies at the production-line 
level. 

The author states that there has been 
much study and planning devoted to solv- 
ing the “big-picture” problems associated 
with industrial mobilization and that rela- 
tively little has been done at the plant 
and product level. 

This statement is inaccurate, since a 
great deal of work has been and will con- 
tinue to be done to resolve the production 
problems. 

The Department of Defense has es- 
tablished criteria which require extensive 
planning by the services for specific end 
items. The technical services assigned 
procurement responsibility for these end 
items have been preparing detailed plans 
which extend down to the actual produc- 
tion lines for plants and subcontractors 
required to turn out the critical com- 
ponents, subassemblies, and end items. 

Critical tooling is acquired for indus- 
trial reserve and assigned to designated 
M-Day production programs. 

Industrial-preparedness measures are 
conducted by contract with industry for 
engineering studies and to improve or 
modify production techniques or to edu- 
cate industry through educational produc 
tion projects and actual plant-scale manu- 
facture 

In this manner industry gains experi 
ence, production techniques are developed, 
and potential bottlenecks are removed 

The commanding officers of each field 
installation are designated as the Armed 
Services Procurement Planning Officers 
At this level of planning, the policies de 
veloped by higher authority are imple 
mented in close contact with industry 

In this capacity the product-level plan 
ning is applied to the program and, of 
necessity, considers the production-line 
problems in specific plants required to 
produce the critical military items for 
which planning is authorized by the De- 
partment of Defense 

Pau. A. Lonco 


Roslyn Heights, N. Y 
ORDNANCE 





Attack... 





| 


or intercept 


Electronic 
computers 
for 
national 


defense 











INSTRUMENTATION 
Aircraft and Navigation 


CONTROL SYSTEMS 
Airborne and Shipborne 


COMMUNICATIONS 
Equipment 


COMPONENTS 
Electronic and Magnetic 


ELECTRONIC COMPUTERS 


Inquiries from the land, sea ond air forces 
are invited concerning our current 
activities in basic research, engineering 
development and volume precision pro- 
duction of equipment in all of the above 
fields. Address inquiries to Burroughs 
Corporation, Detroit 32, Michigan. 


Burroughs 


A leader in the precision manvfocture 
of figuring, accounting and statistical 
machines and electronic equipment. 










Tough | 
Gear 
Problems 


— 

SE ~~ 

. + 9 

eating up your time: 
Dependable solutions to tough gear 
application and design problems are our 


specialty. Solutions in time to meet your 
most exacting production schedules! 








For over 50 years our engineers have 
concentrated on these problems...accu- 
mulated knowledge that has often 
proved to be the quickest and surest 
way out. 


What’s more, Fellows has the equip- 
ment best suited to your needs for cut- 
ting, finishing and testing... whatever 
they may be. 


That’s why a call or letter to us may 
solve your present gear problem... sav- 
ing time and headaches. There’s no 
obligation, of course. 





THE FELLOWS GEAR SHAPER COMPANY 


Head Office and Export Department, Springfield, Vermont. 

Branch Offices: 323 Fisher Bldg., Detroit 2 @ 5835 West North 

Avenue, Chicago 39 @ 2206 Empire State Bidg., New York 1 
6214 West Manchester Avenue, los Angeles 45 
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NEW DEVELOPMENTS 





THE ATLAS MISSILE 


[he Air Force has recently revealed some details of the Atlas, 
an intercontinenta! guided missile capable of striking trans- 
oceanic targets from bases in this country within a matter of 
minutes 

The powerful new missile was disclosed by Gen. Nathan F. 
Twining, Air Force Chief of Staff. He said the Atlas is still in 
the early stages of development and has not yet been tested. 

The rocket-powered missile will have a 5,000-mile range and 
attain a speed of 10,000 miles an hour. It is our first interconti- 
nental missile 

The new weapon is expected to have something like ten times 
the accuracy and twenty-five times the range of the V-2 rocket 
used by the Germans in World War II 

The Atlas is being manufactured by the Convair Division of 


General Dynamics Corporation. 


COMPUTER AIDS MAPPING 


\n electronic computer which Army engineers call a great 


advance in the history of map making was unveiled recently at 


Society of 


a joint meeting of the Americar Photogrammetry 





Electronic computer being checked before shipment. 


and the American Congress of Surveying and Mapping. Called 
“Monrobot V,” the new 
the Corps of Engineers’ Research and Development Laboratories 


computer was specially designed for 
by the Monrobot Corporation, electronics division of the Monroe 


Calculating Machine Company. It is expected to make figuring 


faster, easier, cheaper, and more accurate by reducing compli- 


cated engineering calculations to a minimum. Exceptionally 
rugged, Monrobot V will be used by the Army for map-making 
computations in the field and will be moved from place to place 


by truck 


TITANIUM LABORATORY 


\ titanium metallurgical laboratory has been established by 
of Defense sattelle 
Quarles, As- 


under contract with the 
Ohio. Donald A 


(Research and 


the Department 
Memorial Institute, Columbus, 


sistant Secretary of Defense Development), 
recommended the establishment of this laboratory to provide a 
source of comprehensive technical advice on titanium metallurgy 


needed at present by Government contractors and their suppliers. 
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PEACE...through strength 


To our top political and military leaders it has become 


obvious that the one thing that will deter Communist 
aggression is the military might of the free world. TEMCO, 
in its dual role as civilian manufacturer of gas appliances 
and supplier to the Armed Forces, is proud of the part 

it has played in producing shells and bombs during both 
World War II and the Korean conflict...and of its 

present role as a peacetime manufacturer of ordnance items. 
TEMCO, anxious to use to the fullest its industrial 
experience and production facilities, invites inquiries 


from all branches of the Armed Forces. 





* A wide range of modern industrial equipment. 

* Extensive field testing facilities. 

* Adequate modern manufacturing space. 

* Statistical control procedures to insure meeting highest quality standards. 
* Tight security system and fire prevention controls. 

* Unlimited electric power and ample natural gas. 

* Comprehensive research facilities. 

* Competent and experienced personnel. 


For complete, specific details, send for 
TEMCO's ‘‘Supplier to the Armed Forces’’ booklet. 


TENMCO, inc. 


NASHVILLE, TENNESSEE 





New Developments 





The Department of Defense expects that 
the titanium industry will eventually as- 
sume this function 

Initially, the Titanium Metallurgical 
Laboratory will concentrate on gathering 
and disseminating information and provid- 
ing technical advice to industry on the 
production and application of titanium for 
military equipment. The laboratory also 
will the 
Development Coordinating Committee on 
Materials of the Department of Defense 
in its appraisal of the Department's ti- 


assist and advise Research and 


tanium research and development program. 


FASTEST SUBMARINE 
The Navy has taken the wraps off an 
experimental submarine that is probably 


the fastest ever built. Called the U.S.S. 
ALBACORE and under test for the past 
year, it has controls similar to an air- 


plane and is shaped like a fish. The ALBa- 
mapped out on the drawing 
board in 1948 constructed at the 
Portsmouth Naval Shipyard, N. H. The 
the pattern 
for future nuclear-powered subs 

Because of this radical design, unusual 
methods are used to the ship. 
While the ALBACorE is probably the fastest 
fleet sub for short runs, the atomic-pow 


CORE was 


and 


fishlike design may become 
operate 


ered NaAutTILus has faster sustained speed. 





GIANT AIRCRAFT PRESS 

The first giant closed-die forging press 
in the Air Force heavy-press program is 
now in production at the Wyman-Gordon 


The 35,000-ton forging press. 


Company North Grafton, Mass 
The first forgings off the press were of 


wiig 


plant, 


for aluminum 


F-102, a delta-wing, 


an original order 
for the 
supersonic, all-weather interceptor being 


built by the Convair division of General 


spars new 





Dynamics Corporation for the Air Force. 

The 35,000-ton press is hydraulically 
activated. It has a dead weight of 7,180 
tons, and its “accessories” have a total 
weight as great as that of the press itself. 
The pressure is developed by three 1,500- 
horsepower pumps, and water-storage fa- 
cilities hold 125,000 gallons. The water is 
“primed” with special oil as a rust pre- 
ventative and is reused. 

Designed by the Loewy Construction 
Company of New York, the press has an 
international flavor, as parts were fabri- 


cated in the United States, England, 


France, Canada, and Italy. The 4 col- 
umns, each weighing 145 tons, were 
forged by Bethlehem Steel and are the 


forgings ever produced in this 


The four crossbars were cast in 


longest 
country 


Shefheld, England. Two of them were 
machined at the Wyman-Gordon plant 
with tolerances as low as seven thou- 


sandths of an inch. Each crossbar weighs 
207 tons. The press stands 45 feet above 
the operating floor of the shop and ex- 
tends 62 feet below it. 


GERM COUNTER 


An instrument which may give instant 
warning of an enemy germ warfare at- 
tack Army 
Chemical Corps engineer at Camp Det- 
rick, Md. The device, known as aerosolo- 
\lex- 


has been developed by an 


scope, was developed by Nelson E 





For long life under extreme conditions 
of shock, vibration, corrosion, 
humidity and temperature 


“Condi” W.... 


HEAVY-DUTY 
ELECTRICAL CONNECTOR 


Here is the electrical connector designed 
and built for maximum performance 
under rugged operating conditions. 
Intended for use with jacketed cable 
and not requiring ground return through 
mating surfaces, this connector incorpo- 
rates sealing gaskets at all mating joints. 
W-Type Bendix* Connectors also incor- 
porate standard Scinflex resilient inserts 
in established AN contact arrangements. 


Shell components are thick-sectioned high- 
grade aluminum for maximum strength. 
All aluminum surfaces are grey anodized 
for protection against corrosion. 

It will pay you to remember that for 
the really tough jobs, where ordinary 
electrical connectors just won't do, be sure 
to specify the W-Type Connector. Our 
sales Department will gladly furnish com- 
plete specifications and details on request. 

* TRADE-MARK. 





SCINTILLA 
DIVISION 


Bandi: 


AVIATION CORPORATION 


SIDNEY, NEW YORK 








Gendix 
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FACTORY BRANCH OFFICES 
512 West Ave., Jenkintown, Pa. © 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


117 E. Providencia Ave., Burbank, Calif. ©@ 


Dayton 2, Ohio @ 


Brouwer Bidg., 176 W. Wisconsin Ave., 
8401 Cedar Springs Rd., Dallas 19, Texas 


Stephenson Bidg., 6560 Cass Ave., Detroit 2, Mich. 
Milwaukee, Wisc. © Americen Bidg., 4 S. Main St., 
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For machine development and 
manufacture, see EMHART 


It makes positive sense to put a certain machine building project into Emhart’s 
hands. Each of the four divisions specializes in manufacturing machines. 
Each division is an acknowledged leader in its field. The combined experience 
of all four is probably unequalled in diversity. 

Henry & Wright, for example, builds high speed machines for progressive 
metal stamping; V & O builds power presses and equips them in numer- 
ous ingenious ways; Hartford-Empire builds complete glassware production 
lines; and Standard-Knapp makes automatic packaging equipment. 

Our central research and development group is available for consultation 
in Hartford or we can send a representative. If you. would like more infor- 
mation, please write for our condensed catalog and literature describing 
Emhart facilities for defense requirements. 





CONTRACT MANUFACTURING DIVISION 


EMHART MFG. CO. 


333 HOMESTEAD AVENUE, HARTFORD 2, CONN. 


Only the best is good enough 


May-June 1955 








PACKAGING MACHIN 


ES 





POWER PRESSES 











GLASSMAKING EQUIPM 





ENT 





HIGH SPEED METAL 
STAMPING MACHINE 


HENRY & WRIGHT 
HARTFORD, CONNECTICUT 


S 


EMHART DIVISIONS 








STANDARD-KNAPP 
PORTLAND, CONNECTICUT 





HUDSON, NEW YORK 


THE V & O PRESS COMPANY 





HARTFORD-EMPIRE COMPAN 
HARTFORD, CONNECTICUT 





Y 
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NIKE: 
PROOF POSITIVE 


NIKE, a tactical air-defense 
weapon that is rapidly being 
installed by the U.S. Army in and , 
around our most strategic defense | 
areas, has demonstrated the \ 
reliability and producibility of 
rocket power. 


ad 











Aircraft Company, which is asso- 
ciated with the Western Electric 
Company, prime contractor on 
NIKE, Aerojet-General developed 
the sustainer rocket motor for 
NIKE and is producing them for 
Douglas in large quantities. 


Under subcontract to the Douglas \ 





The largest industrial organization 
devoted exclusively to the 
development and production of 
rocket powerplants, Aerojet- 
General is supplying new, bigger 
and better rocket power for the 
Nation’s defense program. 





Solid- and Liquid-Propellant 
Rocket Powerplants for 
Missile and Aircraft 
Applications 

@ AeroBRAKE Thrust Reversers 
(SNECMA) 


@ Auxiliary Power Units and 
Gas Generators 


Electronics and Guidance 


Ordnance Rockets 


Explosive Ordnance and 
Warheads 


@ Underwater Propulsion 
Devices 


@ Architect-Engineer Services 
for Test Facilities | 


amp riyfel-(gencral CORPORATION 


AZUSA, CALIFORNIA 
CINCINNATI, OHIO 
SACRAMENTO, CALIFORNIA 


A Subsidiary of 
The General Tire & Rubber Company 





MORE POWER FOR AIR POWER 
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New Developments 





ander. It measures and counts micro- 
scopic airborne germs, dust, and moisture 
at the rate of 





particles—one at a time 
one hundred a second. It also will count 
radioactive particles and determine their 
size. Extensive use of the instrument is 
foreseen in public health agencies and in- 
dustry to trace the source of such pollu- 
toms as smog 

Airborne particles ranging in size from 
one micron (forty millionths of an inch) 
to 64 microns are counted and measured 
by the aerosoloscope 1,000 times faster 
than by the ordinary method of collecting 
them in a medium or on a suitable surface 
and examining them through a micro- 
scope. 

As the particles in concentrations of 
up to 15,000 per milliliter pass through 
the instrument they are diluted, and their 
flow rate is controlled in such a way that 
each one is individually illuminated. The 
reflection caused by the illumination is 
detected by a photomultiplier tube. Since 
large particles reflect more light than 
small ones, the photomultiplier tube, in 
conjunction with other electronic ap- 
paratus, is able to determine the size of 
each particle 
WHEELED SNOW TRAIN 

The world’s largest vehicle on rubber 
tires—a truck so big it will carry ten 
freight vans piggyback—will! soon be do- 





Power-control car heads Sno-Freighter. 


ing just that across frozen snow trails of 
inland Alaska. Called the LeTourneau 
Sno-Freighter, the 274-foot transporter 
will be used by Alaska Freight Lines, 
Inc., to provide an overland freight link 
between areas normally isolated for part 
of the year by winter cold and snow 
The Sno-Freighter consists of a power- 
control car and five cargo cars, each 
with a load capacity of twenty-five tons 
Individual cars can be uncoupled for 
loading and unloading. Diesel-electric 
generating sets on the power-control car 
supply electric power to the twenty-four 
electric wheels which actually drive the 
vehicle. In this new system for deliver- 
ing driving power, each wheel has an 
electric motor and gear reduction inside 
its rim. Low-pressure tires, eighty-eight 
inches in diameter and thirty-eight inches 
wide, are mounted on the wheels for trac 
tion and flotation over snow and frozet 


surfaces. 
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COMPLETE ELECTRICAL TESTING of giant FPS-7 radar search antenna 
being made on G.E.'s modern pattern test range. This range can test 
radiation patterns of all sizes in all standard radar frequencies and 
is the final step in making sure all radar antennas meet operational 
performance requirements. 


PRECISION MECHANICAL INSPECTION to assure the meeting of exact- 
ing contour design requirements is being made here with the aid of 
G.E.'s Contour-Checking Tower. Antenna contours up to thirty feet by 
forty feet can be checked to within one hundredth of an inch through 
the use of this unique facility. 





Why G-E precision 
antennas can make 
your radar systems 
more effective 


Advanced quality control and testing techniques 
enable General Electric to give you highly reliable 
precision antenna equipment that will help your radar 
system give maximum potential range and accurate 
return-signal interpretation. 

For example, the meeting of precise mechanical 
design requirements of radar reflectors is checked to 
within one hundredth of an inch by G.E.’s Contour- 
Checking Tower. Electrical performance is completely 
tested on a modern pattern testing range. 

For information on how G.E. can help you with 
radar antenna research, development, design, manu 
facturing, and field servicing, contact your nearest 
G-E Apparatus Sales Office or write for bulletin 
GEA-6279. Section 223-1, General Electric Company, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


G-E SPS-8, one of the first shipboard height-finding and search radar 
antennas, had astigmatic parabolic reflector which presented difficult 
quality control problems. High accuracy of construction was main- 
tained through the precision inspection afforded by General Electric's 
Contour-Checking Tower. 





Save Up to 80% on Fastening Costs 
with the REMINGTON STUD DRIVER 


“Cuts my conduit anchoring cost 
by an average of 74%’— writes 
one electrician about his Remington 
Stud Driver, and it’s a typical re- 
port. With a speed of up to 5 studs 
per minute, this powder-actuated 
tool is bringing new economy to the 
job...new opportunities for elec- 
trical contractors. 

Many maintenance men are find- 
ing they can speed up installations, 
get more jobs done with the Rem- 
ington Stud Driver. Others tell us 
that the tool’s light weight —6 lbs. — 
makes overhead work a lot easier. 
All are agreed that you can’t beat 
the Stud Driver for setting studs in 
concrete and steel. 


What’s your fastening job? 
Whether you’re fastening eye bolts 


“If It's Remington—It’s Right!”’ 


Remington 


Listed and Approved by 
Underwriters’ Laboratories, Inc. 


for stringing wires or conduit clips to 
concrete, you'll save money with the 
Remington Stud Driver. For further 
information on how this amazing 
tool can help solve your fastening 
problems, mail the coupon below. 


QUESTIONS YOU ARE ASKING 


QUESTION 

Where can I get information about 
the guards that many maintenance men 
have been using for special applications? 


ANSWER 

Just send the coupon below, we'll be 
glad to supply you with a description of 
all the guards and their uses. 


MAIL THIS COUPON TODAY 


Industrial Sales Div., Dept. 
Remington Arms Co., Inc. 
Bridgeport 2, Conn. 


Please send me a free copy of the new book- 
let showing how I can cut my fastening costs. 


Name 





Position_____ 
Firm 
Address _— 


City 
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RB-36 CARRIES FIGHTER 

The U.S. Air 
of RF-84F Thunderflash 
fighters equipped to operate from RB-36 
bombers has acti- 
vated at Great Falls Air Base, 
Mont. The jet fighter airplanes will be 
equipped to be carried, launched, and re- 
covered in flight by the RB-36’s, with a 
their range. 


Force’s first squadron 


reconnaissance 
reconnaissance been 
Force 


great resulting increase in 
They will also be capable of performing 
the mission of a reconnaissance fighter 
in the conventional way, taking off and 


landing on their own. 


NEW PISTOL DESIGN 

Probably no competitive pistol and re- 
volver shooter but has had the annoying 
experience of having his “gun hand” stung 
by minute bits of burning powder grains 


Iver Johnson single-action revolver. 


which escape at the junction between 
cylinder and barrel of a revolver fired by 
a fellow shooter in an adjoining indoor 
booth, or standing next to him on an 
outdoor firing line. 

However, there has now arisen a maker, 
the Iver Johnson Arms and Cycle Works 
of Fitchburg, Mass., decided 
that this drawback can be 
eliminated. To effect this the muzzle end 
of the 


provides a 


which has 


should and 


cylinder is counterbored, which 
solid 
cylinder diverting the flash, directing it 
the 
shooter or companions standing near by 


feature 


rim guard around the 


forward and downward away from 


Cylinders embodying this are 


now supplied throughout their entire re- 


volver line. This includes, incidentally, a 


fine new single-action target model with 
light, crisp, trigger pull which is desig- 


nated the “Armsworth.” 


GLOBAL NAVIGATION AID 


jet aircraft will receive 


extremely long-range navigation aid from 


Far-ranging 


an experimental radio station to be con- 


structed at Camden, N. Y. The station is 


the first experimental step in providing 


worldwide navigational information to 


military and commercial aircraft. Using 


a new long-range system called Navarho 
developed by the De- 
velopment Command’s Rome Air Devel- 


Air Research and 


opment Center, Rome, N. Y., the station 
will beam information 2,500 to 3,000 miles 
in all directions. 

A single Navarho station can cover an 
area bordered by the West Coast of the 
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How to assign your 
COMPLETE SYSTEMS 
RESPONSIBILITY 


Whether it’s radar, countermeasures, missile guidance, 
sonar, computers, microwave or radio communications— 
electronic equipment of any kind—Raytheon has 

proved its capacity to shoulder complete systems 
responsibility. And “complete” means just that: 

every step—from design concept to operation 

and service. 


Some 18,000 skilled, hand-picked scientists, engineers 
and assemblers working with some of the most advanced 


~ facilities in the industry have built Raytheon’s 


reputation for “Excellence in Electronics.” 
Write now for additional information. 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 64, MASSACHUSETTS 








PEARLITIC MALLEAB adie 
United States, the Azores in the mid- 
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when 
operating 
conditions . . .. 


It service conditions are unusual- 
ly rugged and you're troubled by 
high manufacturing costs—look to 
pearlitic malleable castings! 

Pearlitic malleable has high fluidi- 
ty that casts easily into complicated 
shapes. It resists wear under heavy 
loads at high speeds . . . has high 
ultimate strength . . . possesses 
excellent non-seizing properties for 
bearing surfaces . can be given 
a very smooth finish where desired 
+-.and can be either liquid quenched 


o-- ale 





or air quenched And perhaps most 
important of all, pearlitic malleable 
machinability index ranges from 80 
to 90 (B1112 steel = 100). 

So look your product over criti- 
cally. Then check pearlitic malle- 
able castings. They can replace 
more expensive methods of fabrica- 
tion or manufacture .. . can lead to 
reduced weight, less machining 
time .. . fewer assembly operations 
; greater sales appeal for your 
product. AA-166 


NATIONAL 


MALLEABLE AND STEEL 


CASTING 


The Nation's largest independent producer of malleable and pearlitic malleable 


Cleveland 6, Ohio 


Atlantic on the east, the Arctic Ocean 
on the north, and the Gulf of Mexico on 
the south. Thus an aircraft at high alti- 
tude can fly from the West Coast of thx 
United States to the Azores without re 
tuning or readjusting the equipment. The 
pilot could get continuous indication of 
his position at all times with respect to 
the ground station. 


TRADIC FOR AIRCRAFT 

The development of a new-type elec- 
tronic computer for use in supersonic air- 
craft was announced recently by the Air 


Computer shows answers on scope. 


Research and Development Command. 
Developed by the Bell Telephone Labora- 
tories in ARDC’s 
Wright Air Development Center at Day- 


ton, Ohio, the digital computer is expected 


cooperation with 


to eliminate jet aircraft's greatest elec- 


tronic problems—vacuum-tube failure and 
heat—by the use of transistors instead of 
tubes. The computer, known as “Tradic,” 
can do 60,000 additions or subtractions, 
or 3,000 


second. 


multiplications or divisions a 


The laboratory model contains nearly 
800 transistors and is believed to be the 
first all-transistor computer designed for 
aircraft. Tradic contains, in addition to 
transistors, nearly 11,000 germanium di- 
odes. These serve as the electronic equiva- 
lent of tiny one-way switches. Solid, lik« 
transistors, they are capable of operating 
thousands of times faster than their me- 


chanical counterparts 


PRECISION OPTICS 


Northrop Aircraft’s Anaheim, Calif., 
division is now manufacturing ultrahigh- 
precision glass surfaces on a production 
basis in a new optical processing center 
for Air Force and Army Ordnance Corps 
| projects. The company is the first major 
national-defense contractor in the western 
United States to install production equip- 
of grinding and polishing 
within mil- 


| 
| 


| ment capable 


glass surfaces accurate to 


lionths of an inch, 
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Gyroscope _— 
Actuator 


Automatic Controls Division 


CLARY MULTIPLIER CORPORATION 
San Gabriel, California 


Propelient 
Vaive 


Creator of automatic controls, electronic equipment, aircraft components, business machines 


May-June 1955 
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GOVERNMENT 


FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245 and may be super- 
seded by MIL-C-490A) 
Bonderite 100, 160, 170, 180 


Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
MIL-10578A (Formerly U.S.A. 3-213) 
Type | (Wash-off) Parco Cleaner 250 
Type Il (Wipe-off) .++Parco Cleaner 260 
MIL-C-5541 (Formerly 
AN-C-170)........+.+..Bonderite 700, 710, 720 
(chemical film for 
minum and its alloys) 
MIL-C-12968 (ORD) (Supersedes in part U.S.A. 
57-0-2) 
Type A—(Formerly U.S.A. 57-0-2, Type 1, Class 
A & Al)... Parco Powder, Parco Lubrite 1 & 2 
Type B 
Class 1 (Formerly U. S. A. 57-0-2, Type Il, 
Parco Compound 
Class 2 Parco Compound plus Endurion 
MIL-C-16232A (BuORD) 


alu- 


Parco Lubrite 1 & 2 
Parco Compound 
PA-PD-191 
Grade |. .Bonderite 32, 34, 100, 160, 170, 180 
Grade Il 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 


Bonderite 32, 34, 100, 
160, 170, 180 


U.S.A. 57-0-2 [See also MIL-C-12968 (ORD) ] 


Type Il 


Class A & Al ...+.-Parco Lubrite 1 & 2 


Parco Powder—Parco Compound 
Bonderite 100, 160, 170, 180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 
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RECENT PATENTS 





This department on recent military-industrial patents 
is being published in OrDNANCE to keep our readers 
informed of the latest developments in these fields. 
The data are compiled by Melvin Nord, patent at- 
torney, Detroit, Mich. Copies of patents may be ob- 
tained from the Commissioner of Patents, Washing- 
ton 25, D.C., at 25 cents each—Tue Eptrors. 


COMBUSTION CHAMBER FOR ROCKET 

e U.S. 2,695,496. Issued November 30, 1954, to Robert H. God- 
dard. Assigned in part to the Daniel and Florence Guggenheim 
Foundation.—In this invention a perforated heat-resistant baffle 
is provided in the path of the in- 





jected liquid sprays, thereby divert- 
ing the sprays to a direction which 
does not intersect the path of the 
outgoing The baffle 


becomes heated and facilitates va- 


gases. soon 
porization of the liquids. 

As shown in Fig. 1, the combus- 
tion chamber C and discharge noz- 
zle N are enclosed within a jacket 
Gasoline or other liquid 
fuel is through 
and is injected into the combustion 
chamber through ports 12 
are directed upwardly and inwardly. 


space S. 





supplied pipe 10 











which 


Liquid oxygen under pressure en- 
ters the jacket space S2 from pipe 
14 and passes downwardly and in 
ports 16 and a 


wardly through 


spray which intersects the fuel 





spray. 

The 
liquids strike the edges of passages 
in the carbon baifle, 
and are diverted upward. The abrupt change in direction of 








streams of intermingled 


Fig. 1. Rocket chamber. 


compressed 


travel causes the liquids to be more intimately mixed, and the 
high temperature of the baffle causes partial vaporization of the 
liquids. An igniter 40 starts combustion, and the combustion 
gases pass down through the central opening in the baffle and 


out the nozzle. 


EIGNITER FOR ROCKET PROJECTILES 
e@ U.S. 2,696,710. Issued December 14, 1954, to Sidney Golden. 
Assigned to the Secretary of Defense.—This invention describes 
an igniter composition which makes it possible to ignite the 
propellant charge of a rocket projectile uniformly and simul- 
taneously. The composition consists of an intimate mixture of 
black powder uniformly dispersed in a combustible binding agent 
such as nitrocellulose or a mixture of nitrocellulose and nitro- 
glycerin 

In this invention a trap rod coated with the ignited composi- 
tion is surrounded by propellant powder in the form of washers 
The amount of igniter material used is therefore very small so 
that excessive pressures are avoided and the powder charge can 


be instantaneously and uniformly ignited 


ORDNANCE 





AUTOINSPECTION 
SYSTEMS, CIRCUITS 
AND CONTROLS 

HAVE BEEN OUR 
BUSINESS FOR 

MORE THAN A 
DECADE. IT 

WILL PAY YOU 

TO CHECK YOUR 
NEEDS AGAINST OUR 


EXPERIENCE 


WRITE DIV. 510 FOR BULLETIN NO. AU-1154 


THE SHEFFIELD CORPORATION ff © 


DAYTON 1, OHIO, U.S.A 
See vu 
Machine Tool Show, Booth 1305 


s at the 
. Ras, 
a 4 
Va 7? 
= + 
s J? 
¥ ¢ A * MANUFACTURING AND MEASUREMENT FOR MANKIND 

26 a* 

UA 


7153 


@ inline inspection of avtomobile part 


Gaging cylinder bores for selective assembly oe Connecting rod inspection 
Controlling 12 grinding machines 
pe Sera 4 Controlling bore size of pinion blanks 
© _Pest-process size contre! of bearing races ] Avtomatic gaging of crankshaft main bearings 
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PYLE-NATIONAL 


15 YEARS WITH 
THE ARMED FORCES 


IN RESEARCH, ENGINEERING 
AND MANUFACTURING 


For a decade and a half Pyle-National has engineered 
and manufactured electrical and electro-mechanical 
systems and components for the military. Today all of 
the skills and facilities developed at Pyle-National 
during this association, are available to meet your 
problems. The following special product's bulletins 
are representative of items developed and produced 
to meet military needs. 


U.S. NAVY Type 
Connectors . . . 

available in 2 to 18 pole 
combinations. All contact 
units are interchangeable 
and reversible. 


U.S. ARMY Type 
Junction Boxes ... 


submersible, available in 
various types and sizes. All 
may be furnished with re- 
ceptacles. 





We are prepared 

to serve you 
Pyle-National engineering 
staff is at your command 
without obligation. Com- 
municate your problems or 
requirements to us for im- 
mediate attention. Please 
direct inquiries to: 


U.S. AIR FORCE Type 
Connectors ... 


watertight pin & socket and 
coaxial combinations in 2 
to 92 pole. Similar units 
for Army specifications. 
LAIR FORCE Spe 
& oan ae of 
Special Products 





THE PYLE-NATIONAL COMPANY 
Where Quality is Traditional 


Mae 1371 North Kostner Avenue, Chicago 51, Illinois 


Recent Patents 


ELECTRIC BLASTING CAP 
e U.S Issued November 30, 1954, to Thomas J. 
VUulqueeny. Assigned to Olin Mathieson Chemical Corporation, 


[his invention provides a moistureproof closure for electric 





2,695,563. 


blasting caps which is sufficiently rigid 


to support the electrical firing assembly 
and which can be readily installed in the 





cap. 

As shown in Figure 2, the case contains 
the base charge of explosive 2, an in- 
itiating charge 3, and an igniting charge 4. 


\ molded plastic plug 5 carries the lead 





wires 8, which project into the igniting 





where they are bridged by a re- 
9. A rubber gasket 10 is 


held by crimps 11 and 12 in position so as 


charge 


Sistance wire 

















to provide lateral support for the plug, 





while being itself supported from below Fis. 2. Blesti 
by the flange 6 of the plug aS <. Sreseng any. 


PLASTIC ARMOR PLATE 
1S. 2.697.054 
Dietz and Fred E. Mooney 


[his invention provides a laminated plastic armor plate 


14, 1954, to Albert G. H. 
Assigned to the Secretary of the 


Issued December 


. irmy 
composed of woven fabrics bonded together, which is sufficiently 
flexible to be worn as clothing. It is claimed to be superior to 
steel on a weight-for-weight basis in shielding against flying 


shell fragments. 

JET ENGINE OPERATION 

e US Issued December 14, 1954, to 
Kittredge. Assigned to Phillips Petroleum Company.—Carbon 


deposition in jet engines is minimized by adding to the fuel small 


2696708. George D. 


amounts of iron pentacarbonyl as a carbon-formation inhibitor. 


The 
matics and other hydrocarbons which normally 


he operation of jet 


use of the inhibitor permits increased utilization of aro- 


result in con- 


siderable carbon deposition in t engines 
\bout 0.1 to 0.5 volume per cent of the inhibitor is added to the 


fuel. 

METHOD OF SUBMARINE BLASTING 

@ U.S. 2,699,117. Issued to Adolphe J. C. 
La Prairie. Assigned to Lid., Montreal, 
This blasting in under 


January 11, 1955, 


anadian Industries 


On invention provides a method of 


water locations while avoiding damage to near-by submerged 


installations such as foundations. The problem is solved simply 
t e <0 


by providing a stream of air bubbles between the point of 


blasting and the structure to be protected. Since air is compres 
] 


sible, it damps most of the shock wave 


ROTATIONAL RECORDER 


2,698,215. 1954, to Joseph A 


Pe }, 
CCK 


In drop-testing new 


e@ U.S Issued December 28 


Assigned to the Secretary of the Army 


bomb designs having tail vanes which rotate the bomb, it is im 
portant to determine such characteristics as velocity and r.p.m 
The 


consists of 


of the falling bomb invention provides an instrument for 


measuring r.p.m. It a centrifugal weight which is 
actuated by the rotation of the bomb in fall and which registers 


the position of the weight on impact 

SIMULATED DEPTH CHARGE 
Issued December 7, 1954, fo Wecorde 
Vavy.—In 


to withstand underwater explosions, it 


2,696,105 Vackas. 


order to de sign 


e U.S 


Assigned te the Secretary j the 


underwater equipment 
is necessary to study the effects of shock and pressure waves « 
the equipment. The present invention provides an apparatus for 
simulating such explosions, utilizing the principle of water ham- 
\ hammer is caused to strike a piston mounted in a water 
The shock 


wave is similar to that produced by an underwater explosion. 


mer 


reservoir which is pressurized with air resulting 
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New catapult and 
arresting gear gets them 


off and brings them 
back—safely 


Task forces from E. W. Bliss Company’s Ordnance 
Division have been working closely with Navy officials 
in development, production and servicing of steam 
catapults and arresting gear. 

Some of our men have worked at the prototype 
stage; some are scattered around the world, supervising 
installation and maintenance of this equipment aboard 
U. S. Navy carriers. Still others serve at home, super- 
vising production, or working on steam catapult con- 
version plans for the large Midway-class carriers. 

Because of the size of Bliss’ seven U. S. plants and 


the scope of its facilities, it is able to absorb these and 
other classified ordnance projects without affecting its 
role as world’s leading builder of presses, rolling mill 
and special machinery. 


BLISS FACILITIES AT A GLANCE 


e Seven major manufacturing plants in U. S. totaling 
more than 1,750,000 sq. ft. of floor space. 


@ Two licensed Meehanite foundries. 


e Two welding shops—both capable of handling ex- 


tremely large weldments. 


e Facilities for both large, heavy parts and for small 
precision parts... from catapults to machine guns, 
for example. 

E. W. Buss Company, Canton, Ohio 
PRESSES, ROLLING MILLS, SPECIAL MACHINERY 


_ CATAPULTS + ARRESTING GEAR + MACHINE GUNS 
Z NAVAL GUN MOUNTS - SPECIAL MACHINERY 
“Plants at: Canton, ee rere ae teat, Clee Cava and 


b Hawtngn, Midigae Se California; E. W. - oh saad ammad 
SINCE 1857 i Derby, E. Co. (Paris), France arg 


. 


Bliss is more than a name.,..it’s a guarantee 
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PRODUCTION 
PROBLEMS 


RELIANCE 
SPRINGTITES 
& SEMS 


If you use bolts and lock washers for fastening 
assemblies ... here’s a suggestion for saving time 
and moncy. Substitute Reliance Springtites 
and Sems. You can reduce manual fastening 
time by 2 and multiply efficiency by 2. 


THIS 1S WASTE MOTION THIS IS EFFICIENCY 
Savings result from the one piece design of 
these Reliance fasteners. By making the lock 
washer an integral and functional part of the 
bolt, production workers eliminate the steps 
of picking up a lock washer, slipping it in 
place and holding it. until 
the piece is fastened. Pro- 
duction costs drop. 


Engineering bulletin S-49 
will give you more com- 
plete details. Write for a 
copy and it’s yours, No 
obligation. 


““SPRINGTITE” AND “HOZ-FAS-NER” ARE REGISTERED 
TRADEMARKS OF THE EATON MANUFACTURING COMPANY. 


EATON MANUFACTURING COMPANY 
(os) RELIANCE DIVISION 


OFFICES and PLANTS 510 Charles St., Massillon, Ohio 


Sales Offices: 
Chicago * St. Lovis * 


Detroit 
Montreal 


New York * Cleveland * 
Son Francisco * 


of “Franco-British 


Reviews in this issue by: 





Cor, Georce S. Brapy, consulting engineer, author, editor, Wash- 
ington, D. C. 

F. W. Foster GLeason, military historian, ordnance analyst, 
editor, Washington, D. C. 

Dr. JoHN J. O’CONNor, educator, author, editor, Washington, 
mo 

F. B. Patrick, senior optical engineer, Frankford Arsenal, Phila- 
delphia, Pa. 

Bric. Gen. THomas K, Vincent, U.S.A., Ret., artillerist, engi- 
neer, author, Washington, D. C. 

Capt. J. M. P. Wricut, U.S.N., Ret., naval ordnance engineer, 
logistician, editor, Washington, D. C. 

Cor. GraTIAN M. YAtsevitcH, nuclear engineer, Ordnance Corps, 
United States Army, Washington, D. C. 





Assignment to Catastrophe. Vol. II—The Fall of France. By 
Maj. Gen. Sir Edward Spears. New York: A. A. Wyn, 


Inc. 333 pp. $5. 

THIS second volume of General Spears’ story (“Prelude to 
Dunkerque” was reviewed in OrpNANcE for March-April) is 
not merely a continuation of the record but a realization of all 
the fears there expressed. Certainly this is the more valuable 
study of the two, for in it the author shows that he is aware 
of the political rottenness to which his great personal affection 
for France had largely blinded him. 

Taking up the record at the time of the heroic but terrible 
evacuation of Dunkerque he unfolds the well-nigh incredible 
story of the complete lack of plan, communication, improvisa- 
tion, or initiative of the French forces—especially true of the 
vitally needed Air Force. Even more stunning was the complete 
lack of moral foundation for the French Government or 
people. 

As to the strictly military failure, perhaps his oft-repeated 
explanation is very near the truth: To the bitter end, the French 
mind seemed obsessed with the idea that they alone were “the 
therefore, they had nothing to learn, 


any 


master military race”; 
could not improve, and any failure must be the fault of others. 
Perhaps the ghost of Napoleon was Hitler’s greatest aid! 

It was but two weeks short of the final collapse that De Gaulle 
was made Undersecretary of War. Finally threatened with ar- 
smuggled to England by 


rest by defeatist Weygand, he was 
important piece of work 


General Spears—probably the most 
that the latter was able to accomplish in his entire mission 

Another highlight in the tragic story is the offer, by Churchill, 
Union,” in which prostrate France was to 
enjoy a full share in the resources and privileges of the still- 
intact British Empire. Its refusal shows, as nothing else could, 
the completeness of the mental and moral collapse of the Third 
Republic. 

Despite some quite overdetailed writing and a few points 
vhich are explained a bit less than might be desirable, the vol- 
ume offers some truly fascinating reading. It is of vital import 
to any American who would correctly evaluate the present and 


future setup of Europe—F. W. Foster GLEAsoN. 
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Be sure Wolverine is listed for all 7... 


ship have helped produce millions of rotating bands 


“That's the one | want, Miss Ryan. The source card 
on Wolverine Tube. See that it now lists Wolverine 
as a prime supplier of copper and gilding metal 
rotating bands in these seven sizes: 20, 30, 40, 75, 
76, 90 and 105 mms.” 


“Besides the rotating bands, Mr. Brown, we also 
have Wolverine listed as manufacturers of finned 
and prime surface tubing in copper, copper-base 
alloys, aluminum and electric-welded steel. They're 
also shown as having complete fabrication facilities. 


“That's fine. | hadn't realized that Wolverine's 
services were so complete. They can be very 


important to us.” 


Mr. Brown is right! Wolverine is important as a 
prime supplier to the ordnance industry. Rigid 
quality control, sound engineering and Tubeman- 


IN DETROIT, MICHIGAN, 


EXPORT OEPT We 


May-June 1955 


AND DECATUR, 


40TH ST 


ALABAMA 


il 


and primer tubes for defense needs. 


In addition to its manufacturing services Wolverine 
also maintains Field Engineering Service. Skilled 
tubing technicians are ready at all times to help 
of design, alloys or fabrication 


in problems 


techniques. 

Better write for your copy of the Wolverine 
Statement of Scope. It capsulizes the buying infor- 
mation you need. WOLVERINE TUBE, 1499 Central 
Avenue, Detroit 9, Michigan. 


ee | 


WOLVERINE TU 


DIVISION OF CALUMET @& HECLA nC 


SALES OFFICES IN PRINCIPAL 


NEW YORK N 


BE 


CITIES 
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Book Reviews 





The Influence of Force in Foreign Re- 
lations. By Capt. W. D. Puleston, 
U.S.N. (Ret.). New York: D. Van 
Nostrand Company. 254 pp. $4.50. 


CAPTAIN Puleston, the author of sev- 
eral works on naval history, has boiled 
down the events of 1917 through 1953 io 
show that force is of paramount influence 
in all foreign relations and in his brief 
recounting of history presents some start- 
ling propositions. 

History that no that 
could not defend itself by force has re- 


proves nation 
tained its independence. From this basic 


proposition the author launches on a 


whirlwind “run-down” of encounters on 
the battlefield and at the conference table 
briefly covering the international scene 
since World War I. 

After defining 


power supported by air power the author 


force as land or sea 
describes the need for close coérdination 
of military and diplomatic officials as an 
essential for the optimum application of 
force. In this area Captain Puleston gives 
his views on our failures in World War 
II and criticizes outspokenly those he con- 
siders at fault. 

This Nation has the weapons and the 
power to use force skillfully to attain its 
national directives but is inviting eventual 
disaster by its fallacious theory that a 


democracy must wait for the enemy's 
first blow, especially in the face of pres- 
ent-day weapons of massive destruction, 
before attacking. 

The author presents a sensible approach 
to the foregoing problem that does not 
war.—J. M. P. 


entail a _ preventive 


WRIGHT. 


Grand Inquest. By Telford Taylor. 


New York: Simon & Schuster, Inc. 

359 pp. $4.50. 

A COMPLETE story of United States 
Congressional investigations, starting in 
1792 with the drawn-out and never-con- 
summated investigation of Gen. Arthur 
St. Clair’s defeat at the Battle of the 
Wabash. This book covers the why of 
Congressional investigations, how these 
powers are abused, and the dangers which 
are the product of the domestic conflict, 
which the author calls the “Cold Civil 
War.” 

It is an informative book, written by 
lawyer and Government ad- 
accept 
reluctance, 


a brilliant 


ministrator. Many readers will 


parts of this narrative with 


due perhaps to disagreement with the 
author’s part as prosecutor at the Nurem- 
trials, but regardless of personal 
views the book 


needed warning of the harm which can 


berg 
will give all readers a 
come from continuing the misuse of this 
essential civic Congres- 
sional investigation —T. K. VINCENT. 


institution—the 


America’s leading industries rely with confidence on Farquhar Hydraulic 
Presses to produce quality ordnance materials of metal and plastic. 
Farquhar engineers have over fifty years’ experience on all types of 
press production problems ...by combining this experience with your 
ideas, we can help you to lick your production problems. Get the facts! 


You'll be glad you did. 


THE 


OLIVER 


CORPORATION 


Jorgeher 


Write for our FREE catalog today! 


Binoculars, Telescopes, and Telescopic 
Sights. By Truman Henson. New 
York: Greenberg, Publisher; To 
ronto, Canada: Ambassador Books, 
Ltd. 515 pp. $9.50. 


THE author, a successful New York 
attorney with a sportsman’s flair, writes 
about optical instrumentation with an en- 
thusiasm for his subject renders 
this book extremely readable to the lay- 
man as well as to the expert in this field. 


which 


In a pleasingly informal manner much 
of the mystery surrounding the design, 
manufacture, maintenance, and use of bin- 
oculars, telescopes, and rifle sights is dis- 
Henson as he furnishes 


pelled by Mr 


practical information about the optical 


and mechanical functions of these in- 
struments. 

The semitechnical information contained 
in the early part of the book forms a 
valuable background to any one interested 
in the admirable undertaking of building 
his own optical instruments. 

One type of information not generally 
available to the layman is provided in the 
form of numerous official Ordnance Corps 
photographs of standard items of optical 
matériel. 

The matter of choosing the appropriate 
type of optical instrumentation to accom- 
plish a specific purpose is also considered 
by Mr. Henson. Complete chapters of the 
book are devoted to the establishment of 


Pogta 


HYDRAULIC 
PRESSES 


for 
Gun Tube Straightening 
mihi Powder 
Rocket ieistllin, 
Cartridge non Drawing 
Shell ne 


Shell Loading 


A. B. FARQUHAR DIVISION 





THE OLIVER CORPORATION, 1505 Duke St., York, Pa. 
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UNSEEN TARGET ON THE SPOT! 


Complex fire control systems are highly developed electronic 
minds concealed in today’s wonder weapons—capable of searching 
out, tracking and destroying unseen targets automatically! 


And in Crosley reliability, the Military finds quick response to rigid demands 
for accuracy and dependability in building these intricate “intelligence” systems. 
Crosley develops and designs the basic ideas, tests complete systems under all 

: y P \ 
environmental conditions and quickly translates results intc volume 
4 : 
production— real assurance— Crosley does the job right and on time! 


For Procurement Agencies and Defense Contractors: 
an illustrated brochure describing Crosley facilities for Military 
production. Write for your copy today, on your business letterhead. 
Avco Defense and Industrial Products, Stratford, Connecticut. 


CROSLEY « LYCOMING «AMERICAN KITCHENS DEFENSE AND INDUSTRIAL PRODUCTS 
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CAN YOU AFFORD 
TO LET THEM... 
TAG-A-LONG! 


The design and manufacture of 
precision gages is a highly spe- 
cialized operation . . . not a “tag- 
a-long" project. 

Do you employ within your 
organization personnel especially 
trained for this craft? 


Chances are you do not. Most 
often it is not recognized that the 
design and manufacture of such 
gages is in itself a highly special- 
ized field. Frequently it becomes 
a side-line project of your engi- 
neers and toolmakers who are al- 
ready carrying a heavy work load 
in their own specialized field. 





| SINCE 1921 | 


Vulcan is not a new name in the 
precision gage field. For many 
years, their highly trained and ex- 
perienced personnel have been 
designing and selecting the right 
methods and materials for hun- 
dreds of custom precision gages. 


| CONTROLLED TEMPERATURE | 


Vulcan's trained technicians 
working in a controlled tempera- 
ture laboratory with gages measur- 
ing in millionths of an inch and 
similar equipment at their finger 
tips can naturally produce gages 
better. 


You know today's markets are 
competitive. Don't practice false 
economy in your organization by 
permitting your precision gage re- 
quirements to became a "tag-a- 
long" operation. 

Bring them to VULCAN. You 
will be pleased with the prompt, 
expert attention you will receive. 
VULCAN can help you operate 
at peak efficiency. 


Write for Facilities List today. 











VULCAN 


MACHINE COMPANY 


49 E. 3rd ST... WAYNESBORO, PA. 








| Book Reviews 


criteria for making such a selection in 
}each of the three categories indicated by 
| the title 

| In addition to the advice offered by the 
author in these chapters, a comprehensive 
| summary of the optical and physical char- 
acteristics of 107 commercially 
available binoculars, telescopes, and rifle 
sights is provided for reference as an ap- 
| pendix.—F. B. Patrick. 


some 


Titanium in Industry. By Stanley Ab- 
kowitz, John J. Burke, and Ralph H. 
Hiltz, Jr. New York: D. Van 
Nostrand Company. 224 pp. $5. 


Two of the authors of this book are on 
the staff of the Watertown Arsenal Labo- 
ratory and the other is secretary of the 
Metallurgical Advisory Committee on Ti- 
the Corps. They 


working continuously on ti- 


tanium of Ordnance 


have been 
tanium problems during the period of the 
greatest development of the metal, and 
their intimate personal knowledge of the 
subject is evident throughout the chap- 
ters of the book. 

Only eight years ago there was prac- 
tically no commercial production of ti- 
tanium metal, and the Bureau of Mines 


pilot plant produced only two tons in 
1948. Since then the metal has undergone 
development, 
and 5,000 tons were produced in 1954, 


with an estimated need in 1956 of 35,000 


unparalleled technological 


tons. 

Engineers and designers will find this 
volume useful as it describes the methods 
that have been developed for producing 
the metal, alloying, casting, working, and 
as the physical proper- 
alloys.—Georce S. 


forming, as well 


ties of the various 


3RADY. 


Prisoner’s Bluff. By Rolf Magener. New 
York: E. P. Dutton & Company. 
250 pp. $3.75. 

Tuis story is well-nigh unbelievable 

but vouched for as 

the truth had 
interned in India during the war, escaped 
with six others and then separated from 
back to Ger- 


later, by 


is authenticated and 


Two Germans, who been 


them and made their way 


many, several way of 


3urma, Siam, Indo-China, and Japan 


years 


Their reception by their allies, the Japa- 
nese, who were unconvinced of their true 
nationality, and their exchange of status 
as prisoners in an internment camp for 
close confinement by their allies, is inter- 
}esting in the detail in which it is written 
and the unforeseen difficulties encountered 
in presenting the truth and getting it ac- 
cepted. 

The remarkable part of the story is the 
repetition of events which seemed to be 
based wholly on luck and coincidence in 





| which these two passed time and again 








through seemingly impenetrable barriers. 


Their fantastic adventures are exciting 
and interesting, and cause one to wonder 
why more escapes from prison camps are 
not successful. It looks so easy, and peo- 
ple of all nations seem so gullible!—T. K. 


VINCENT. 


Billions, Blunders and Baloney. By Eu- 

gene W. Castle. New York: Devin- 
Adair Company. 265 pp. $3.50. 

M R. Castle invites us to ponder the 

that prestige 


abroad is on a perpendicular downgrade. 


melancholy thought our 
He asserts that foreigners, with some sav- 
don’t like us. What is 
worse, he declares, they don’t even re- 


ing exceptions, 
spect us 

The decline of American prestige over- 
seas, in Mr 
hand in hand with the decline of Ameri- 
He that 


the American people since 1945 have per- 


Castle’s opinion, has gone 


can patriotism at home. thinks 
mitted themselves to be drugged by fears 
and hesitations and self-misgivings which 
have corroded the national will. Our one 
magic, at every critical juncture, he con- 
tends, has been to pour out American 
security with giveaways 


Mr. Castle’s 


blunt conclusion is that this sort of magic 


dollars to buy 
and worthless propaganda. 


hasn't worked. 

The major defect in the book is that 
Mr. Castle swings at all American over- 
seas Civilian activities with a baseball bat. 
The only alternative would seem to be a 
return to complete isolationism.—Joun J. 
O’Con nor. 

The First and the Last. By Adolf Gal 
New York: Henry Holt 
Company. 368 pp. $4.95. 


Ww E have had the Rommel Papers cov- 


and 


land. and 


ering the German land operations, 
here is a companion volume describing 
the rise and fall of Germany’s air forces 
during the period 1938-1945 
is a fearless flier, who opposed Hitler and 


He 


man” to his superior, Hermann Goering, 


The author 


his intuitive strategy was no “yes 
either, which resulted finally in his dis- 
missal from high places in the air hierarchy 
of Germany 

He started as a captain and rose to th 
His 


to his beliefs and his unhesitating voicing 


rank of lieutenant general adherance 
of them led to his ending the war as com- 
mander of a jet squadron, the first opera 
tional jet squadron in the world. History 
has proved that he was right and the lead- 
K. VINCENT 


ers of Germany wrong.— T 


Nuclear Geology. A Symposium on 
Nuclear Phenomena in the Earth Sci 
ences. Edited by Henry Faul. New 
York: John Wiley & Sons, Inc. 414 
pp. $7. 

THIS volume represents a successful 


effort on the part of Henry Faul of the 
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Lightweight Cabinet for Electronic Brains 


...made of magnesium 


Here’s why you, too, should consider using Dow Magnesium 
* It’s light in weight, actually the lightest of all structural metals. 
* It has high strength and rigidity which permits simplifying your design 
for even further weight reduction. 
* Excellent weldability and ease of forming are just two of the many plus 
values in fabricating magnesium. 
Now is the time to get complete details. From design to produc tion 18 a long 
trip—take the first step with the right metal! Investigate magnesium. Complete 
engineering and fabricating facilities are available at Dow’s Bay City 
Division as well as from other fabricators located throughout the country. 
THE DOW CHEMICAL COMPANY, Magnesium Sales Department MA 306L, 
Midland, Michigan. 





you can depend on DOW MAGNESIUM 





your key to smaller, more reliable 
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electronic systems! 


Modern aerial weapons impose tremendous shock, 
vibration and heat problems for complex airborne 
electronic equipment. Texas Instruments —a leading 
manufacturer of doth military airborne equipment and 
semiconductor devices —is best qualified to aid you 
in solving these design problems. 


Small as the buttons on your shirt, transistors are already 
replacing vacuum tubes in applications where size, 
weight, reliability, and power consumption are impor- 
tant. Newest TI transistor developments are mass pro- 
duction of low cost, high gain germanium transistors 
and high temperature, high frequency silicon transistors. 
TI silicon devices operate stably to more than twice the 
high temperature minimums required for most military 
applications (MIL-T-5422C). 


Texas Instruments—with extensive military electronics 
experience—already has under development numerous 
military projects applying both silicon and germanium 
transistors. For aid in the trend to transistorization, call 
in one of our application engineers. TI] welcomes the 
opportunity to design and m<nufacture transistorized 
systems for your specific application. Write to Texas 
Instruments, Apparatus Division. 
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TEXAS INSTRUMENTS 


DALLAS 9, TEXAS 


Book Reviews 





U. S. Geological Survey to compile an 
authoritative text providing a much- 
needed link between nuclear physics and 
the pick-and-hand-lens type of geology. 

Intended for the professional geologist, 
it is much too technical for the average 
reader. However, it does contain a good 
deal of material which the physicist and 
the more sclolarly layman with scientific 
interests will find worth reading. 

Before undertaking a detailed treatment 
of specific questions of geological interest, 
the book provides a brief and useful review 
of the fundamental considerations and 
techniques involved in the study of nuclear 
phenomena in nature 

Subsequent chapters deal with such mat- 
ters as the occurrence and distribution of 
radioactive minerals and decomposition 
products in the earth’s crust and the 
oceans; applications of nuclear methods 
to geophysical prospecting and mapping; 
heat from radioactivity; methods for the 
determination of the absolute age of rocks 
and mineral substances; and radioactivity 
and petroleum deposits.—GRATIAN M. 
YATSEVITCH. 


BOOKS RECEIVED 


Fatigue of Aluminum. By Rk. L. Templin. 
H. W. Gillett Memorial Lecture, 1954 
Philadelphia: American Society for 
Testing Materials. 59 pp. $1.50 


The Gyroscope Applied. By L. I. 17 
Richardson. New York: Philosophical 
Library. 384 pp. $15. 


Index, Digest, and Annotations to the 
Uniform Code of Military Justice. By 
Col. Lee S. Tillotson. Harrisburg 
Military Service Publishing Company 
505 pp. $4 


Interpretation of Engineering Data: 
Some Observations. By Harold F 
Dodge. Edward Marburg Lecture, 
1954. Philadelphia: American Society 


for Testing Materials. 36 pp. $1.50 


Marvels of Industrial Science. By Capt 
Burr W. Leyson. New York: E. P 
Dutton & Company. 189 pp. $3.50 


Modern Physics for the Engineer. Edited 
by Louis N. Ridenour. New York 
McGraw-Hill Book Company. 499 pp 
$7.50 

Small Arm: of the World. By W. H. B 
Smith. Harrisburg: Military Service 
Publishing Company. 768 pp. $10.00. 


Symposium on Effect of Cyclic Heating 
and Stressing on Metals at Elevated 
Temperatures. Presented at the 57th 
Annual Meeting, American Society for 
Testing Materials, June 17, 1954, Phila- 
delphia: American Society for Testing 
Materials. 184 pp. $6 
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HP 40 HORIZONTAL 90” STROKE 


Hydraulic 


BROACHING 
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MACHINE 


NOZZLE PART 


425 


automatic operations! 

Clamping and unclamping of parts, advance into broaching 
position, retraction for the return, and rotation into successive locked 
positions are all automatic . . . with full electrical interlock ... 

so the operator's chief duty is to unload and reload parts! 

The efficient LAPOINTE-built fixture has a rotor mounted 

on a horizontal axis with 4 pairs of part nests spaced 90° apart. 
Parts are loaded in pairs. As the rotor turns into position 45° ahead 
of vertical it is plunger-locked for the initial cut, broaching the 
parallel surfaces of two pairs of trunnions in a single pass. 
Subsequent locking occurs when the rotor has automatically indexed 
to 45° beyond vertical where the second broaching cut is made at 
right angles to the first. 


Complete specifications ore 
given in Bulletin HP-14. 











NUCLEAR ENERGY... 
for the enterprising...competitive advantages 


Industry’s role in the wartime development of nuclear 
energy projects is paying peacetime dividends. 

Alert, far-thinking firms are probing exciting new 
possibilities for the use of this tremendous new tool as a 
power source, to combat disease, detect impurities, pre- 
serve foods and promote chemical reactions. 

How can nuclear energy be put to work for you? 

The first step — talk to engineers whose experience 
qualifies them to advise you. Blaw-Knox engineers have 
a breadth of experience on a wide variety of Atomic 
Energy Commission projects, including: engineering de- 
sign of the world’s first Materials Testing Reactor 


engineering of the fuel processing plants for atomic and 
hydrogen bomb projects and the world’s first atomic 
submarines — engineering of ore processing facilities for 
uranium production. 

Blaw-Knox engineering achievements such as these are 
increasing productivity and lowering costs in major fields 
of industry. The list of products and services below is 
indicative of the broad scope of activities. 


BLAW-KNOX COMPANY 
2127 Farmers Bank Building / Pittsburgh 22, Penna. 


Engineering, Design and Plant 
Construction: Chemical, food, oil, gas 
and other industries; A.E.C., Chemical 
Corps, engineers 

Castings: Heavy type steel and alloy 
castings; high alloy for resistance to 
extremes of temperature, corrosion, 
abrasion 

Process Equipment: Evaporators, dryers, 
welded pressure vessels and digesters 

Grating: Open steel flooring 


Rolls and Rolling Mills, for Steel 
and Other Metals: Rolling mills, 


mill drives, shears, special equipment; rolls; 


open hearth equipment, including water 
cooled furnace doors, frames, reversing 
valves, dolomite machines and 
other auxiliaries 

Piping and Sprinkler Systems: Pressure 
piping and automatic fire protection 
systems for chemical and power planta, 
steel mills, oil refineries and for process 
industries generally 


Construction Equipment: Road 
building black-top and concrete pavers, 
spreaders, finishers, subgraders, rollers, 
truck-mixers, road rails and aggregate 
concrete mixing equipment; heavy forms 
(for subways, tunnels, dams); 
clamshell buckets 


Towers: Radio, television, microwave, 
power transmission 


Ordnance: Anti-aircraft gun mounts; 
armor castings for tanks 





100,000 MILE 
WARRANTY 


REO GOLD COMET ENGINES 


When you buy Reo power, you buy insured per- 
formance. Insured up to 100,000 miles or one year 
by Reo’s new iron-clad, factory-backed warranty. * 

Reo’s 100,000 Mile Warranty covers Reo’s 
complete power range of rugged Gold Comet En- 
gines—from gasoline and LP-Gas 6’s to Reo’s 
new 220 h.p. Gold Comet V-8’s, the most power- 
ful V-8 truck engines ever built. 

Warranty covers engine models—255 OA, 292 
OA, 331 OA, OH 160, OV 195, OV 220, OH 160 
LPG, 255 OA LPG, 331 OA LPG. Available 
through Reo Factory Branches, Distributors and 
Dealers nationwide. Buy Reo . . . replace with 
Reo . . . and be doubly sure of performance. 
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* See your Reo representative today for complete information, 


REO MOTORS, INC. 


SUBSIDIARY OF i 0 H N ALUMINUM AND BRASS CORPORATION 


WATCH REO ROLL 
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Airfi elds 


we 


DELCO SKILL DOES IT! 


The enemy retreats, leaving be- 
hind the ruins of an airstrip, 
control-tower facilities shattered. 
Yet, only hours later, the strip 
smoothed over, engineers have 
set up a completely radio-con- 
trolled military airfield with auto- 
matic control-tower facilities. 
Planes are landing, homing in on 
the unfamiliar and, perhaps, un- 
seen field. Their guide—the 
AN/TRC-32, a transportable 
control tower, outfitted by Delco 
Radio with automatic switching 
to 1,750 different frequencies. 
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on wheels 


DELCO RADIO HELPS BUILD— 


T-38 SkySweeper, A-4 fire-control R-390 all-purpose 


self-aiming anti-air- equipment for receiver for the 
craft gun. military aircraft. Army Signal Corps. 


Delco Radio’s outstanding record of low-cost, 
high-quality mass production has been proved 
through 15 years and two wars, during which 
Delco manufactured hundreds of thousands 
of systems for military radio, radar and elec- 
tronic equipment. 

Delco is the largest completely integrated 
manufacturer of its kind, and because of this 
under-one-roof operation it produces from 
raw materials for less than ordinary assembly 
contractors. 

Another advantage of this start-to-finish 
manufacturing to purchasers lies in central- 
ized, simplified product quality control. Delco’s 
own inspection demands have brought rejec- 
tion rates well below minimum requirements. 

Delco engineers are ready now to turn this 
unique manufacturing facility to greater pro- 
duction for defense. Let them show you the way 
to low-cost production of high-quality units. 


DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 
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Costs down...production up... — . 


operation safer... 
with STOKES automatic 
fuze-loading machines 


Picatinny Arsenal, Dover, N. J., will replace a 
hand-fed fuze production line with an automatic 
Stokes loading machine. Loaded hand grenade delay 
fuzes will be produced up to 5 times faster than 
with the hand operation at substantially 
reduced cost. Following Picatinny’s lead, other 
arsenals throughout the country will install 
similar machines. Operating in an isolated 

area with push-button control from safety 
stations, fully automatic Stokes equipment provides 
greatly increased safety of operation. 


For this application, Stokes engineers developed 

a feed system and adapter which makes it possible 

to handle the irregularly shaped pieces automatically. 
Compacting of the charge is done in two stages 

for better consolidation. Height of charge is 

accurately checked at both points. Nine safety 

checks are made at critical points in the complete 
sequence of 15 automatic operations. 


This machine, the Stokes Model 537, is designed for 
quick adaptation to the production of other 
components such as delay tubes, booster charges 
and other irregularly shaped pieces with only 
minor changes in the feeder, controls, safety 

checks and punch design. 








Stokes Ordnance Division has 40 years’ experience 
in designing equipment for automatic loading, 
inspection and other phases of ordnance production. 
This experienced counsel is at your service. 

F. J. Strokes MACHINE COMPANY 





The Stokes Model 537 Ordnance Machine 
which will automatically load hand grenade 


PHILADELPHIA 20, PA. 


delay fuze charges at Picatinny Arsenal. 





ENGINEERS of unusual! abilities can find a future in design OFFICES IN PRINCIPAL CITIES | 
and technical sales with Stokes. Write for information. REPRESENTATIVES THROUGHOUT THE WORLD 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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Eagiceers: North American offers unusual opportunities. Write: Engineering Personnel Office, Los Angeles or Downey, California; or Columbus, Ohio. 





erican F-100 Super Sabres 


ually well in air c 
operational duty with the 479th Fighte or close-support 
1g at George Air Force Base, Victorville, This year, t tte 
California—form America’s first Supersonic North American wil] 
Squadrons ...a powerful new defense force at its Col 
lled anywhere in the world. 


READY’! america's FIRST SUPERSONIC SQUADRONS 
North A j 


air power, the North American gne 
built F-100 Super Sabre flies beyond tl 
of sound in level or climbing fl 
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Briefly, this ad illustrates why 
DEMPSTER-DUMPSTER SYSTEM 


IN A NORMAL INSTALLATION the Dempster- 
Dumpster System is purchased by a plant because of its 
proved record for handling bulk materials at tremendous 
savings. This normal installation usually includes one 
truck mounted Dempster-Dumpster and any number of 
standard containers designed to meet the various require- 
ments within the plant. In some cases, containers num- 
ber 40 to 50. These containers can range in capacity up 
to 21 cu. yds., with all containers served by the one 
Dempster-Dumpster. 








Container at right has 
cast iron bottom and in- 
side walls are lined with 
fire brick. It handles hot 
skim off aluminum. 








In the great majority of cases this basic installation 
is just a starter. Management men, constantly looking 
for lower operating costs, find numerous and amazing 
extra savings in the Dempster-Dumpster System. Once 
in service, transporting developments of every descrip- 
tion come to light that supplement the original functions ‘ 
of the equipment. Your own men find easier, quicker 
and additional cost saving ideas for its use. Many even 
overshadow the original savings and the equipment 
becomes more and more indispensable. 







This Tilt Type Container 
was the result of ao cost- 
cutting idea whereby a 
high tempercture dusty 
product would be handled 
by a plant's Dempster- 
Dumpster. Container has 
cooling fins, counter- 
balanced hinged lid with 
3-way locking device, 16" 
sliding gate valve and 
two sight-glass inspection 
openings. 












Look over just a few of the “Special” containers 
illustrated in this ad. They are all the result of rough 
ideas that originated with the men in plants after a basic 
installation, then developed by our engineers. All ideas 
were stimulated by the powerful Dempster-Dumpster 
and its flexibility in picking up, hauling, setting down 
or dumping anything that needs transporting, at lower 
cost. 
























Here is a Hopper Type 
Container with a top door 
for filling and two bottom 
discharge doors operated 
by rack and pinion. An- 
other case where the 
Dempster-Dumpster System 
wes applied to an addi- 
tional problem to further 
reduce costs. 



















tery 


One man, the driver, and a few simple hydraulic 
controls in the cab of a Dempster-Dumpster, will become 
indispensable in your plant. It is just that in hundreds 
of plants of every description throughout the nation. 
Let one of our representatives give you details of installa- 
tions. Manufactured exclusively by Dempster Brothers, 


Inc. 
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Container at right is just 
one of several different 
types we have designed to 
handie equipment, mater- 
ials, packages, parcels, 
etc 

















Here is one of several special drop Thi 
bottom type containers equipped with 
cobpiers and ball bearing trucks for 


ere for cooling. operation in train on rails. 


DEMPSTER BROTHERS 
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Above container is built with cast 
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iron liner. The holes in outer wall 
























so many plants find the 
indispensable... 
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Two photos above show how 
all containers, regardiess of 
Gestign, are picked up and 
hauled. At destination ma 
tericls are dumped from 


ia! 


drop bottom containers as 
shown at left from Tilt 
and Skip Type Containers by 
tilting. Any load, of course, 
may be set down intact 





This is a special adaptation whereby waste zinc Tank Type Containers are available with or without This is @ master container with three 


slurry is pumped into two containers, which casters in steel, aluminum, stainless steel, etc. Capacity yd. insert containers. Each insert ntainer 
serve as settling tanks, enabling majority of . - 4 

the water to be decanted before sludge is ranges up to 1,200 gal. They may be lined with rubber, is provided with casters, counter-bolanced 
transported and dumped at waste basin lead, highly resistance coctings, etc. spring-hinged lid for loading and dumping 





955 Shea Bldg., Knoxville 17, Tennessee 
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To meet the vital jet age 
needs of ground sup 


a: ial < ~d , port, Consolidated has 


: devoted its fullest re 
TT Ay } os sources developing both 
a , pe (i); single and multi-pur 

pose units proven 
efficient .. and now in active service. Typical of these units 
is the Consolidated Model 2001 (U.S.A.F. MA-1). This highly 
compact self-propelled vehicle combines in a single unit all re- 
quirements for towing, testing, servicing and starting jet aircraft. 





USAF MA-1 





It provides 

© A.C. POWER...30 KVA, 400 cycies, 3 
phase and 10 KW 1 phase, close regulated. 
evd.c. POWER... 28.5 voits, up to 2250 
AMP. For Split or single bus start and ser- 
vicing. 

e COMPRESSOR... Air supply up to 3500 
psi, 13.5 CFM, 1,000 cu. in. reservoir. 

e TOWING... All-wheel drive vehicie with 
mechanical or torque converter transmission, 
as desired. 


IN ACTIVE USE WITH U.S. AIR FORCE, NAVY AND MARINE UNITS . . . Other models of single and 
multi-purpose ground support equipment are available with any combinations of . . . AC and 


DC power . . . high pressure air, hydraulics, and low pressure air . 


refrigeration and heating. 


CONSOLIDATED’S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground supnort equipment attests to its ability to develop specialized units 


to fit your individual needs. 
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CONSOLIDATED 


DIESEL BELECTRIC CORPORATION 





OHIO SANTA ANA CAL 
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CONSOLIDATED 2001 


WASHINGTON, 








GROUND SUPPORT! 
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helping 
hands. ... united yet diversified 


Today, it takes more than a better mousetrap for the 
world to beat a well worn path leading to your door. 


Today, it takes the helping hands of diversified 
industries united under one progressive management. 


...A management that has the background 
to cut costs and step-up production, and 

at the same time insure quality 

leadership for each and every product. 


... A management that utilizes the help of each 
division—in getting the best from all divisions. 


...A management with an attitude that 
fosters new markets and improved products. 


USI is such an organization—a dynamic group 
of divisions serving many industries where its 

products are accepted as the finest in the field. 
An organization that is noted for its ability to 
give a helping hand to any branch of industry. 


If you would like specific information on the 
USI products that are serving with distinction 
in your field, we invite you to write today. 


U.S. INDUSTRIES, Inc. 


270 Park Avenue, New York, New York 


CLEARING MACHINE CORPORATION. 
Mechanical and hydraulic metal-forming 
presses and accessories. Plants at 
Chicago, Illinois, and Hamilton, Ohio. 


CHICAGO STEEL TANK COMPANY. Stee! tanks 
of all sizes for home and industry. 
Plant at Chicago, Illinois. 


AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine lathes, aircraft components. 
Piants at Los Angeles and Montebello, 
California, and St. Louis, Missour! 


CONDUIT FITTINGS CORPORATION. Smal! 
electrical parts and die-castings. 
Plant at Chicago, Illinois. 


SOLAR-STURGES MANUFACTURING COMPANY. 
Dairy cans, waste receptacles, cookware. 
Piart at Melrose Park, Illinois. 


ORDNANCE DIVISION. Motification and 
processing of armored vehicles of all types. 
Piant at Hegewisch, Illinois. Also operates 
ordnance pliant at Rockford, illinois. 


KOPPEL INCORPORATED. Distributors of 
leading agricultural and industrial machinery 
and equipment in the Philippine Isiands 


PRESSED STEEL CAR CO., DIV. Exporters of 
railway equipment and industrial equipment 
and machinery to all parts of the world. 


“A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’’ 
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The GEROTOR line of precision engineered hydraulic 
pumps is designed to fill the requirements of the majority 
of hydraulic equipment users. The three standard 





Gerotor’s NEW QDB series of small capacity 
pumps... the last word in precision 
engineering. 
"DELIVERY G.P.M. — 1800 R.P.M. 
DISCHARGE PRESSURE P.S.1 





vars 0) 20 ) 500) 750) 1000 
~Q08 4 a2 tot a 
~Q08 75 =| 84 0 | 78 | 73 | 66 
908 15 167 | 162 | S750 Taz” 


Selection Data 


HORSEPOWER REQUIRED — 1800 R.P.M 


DISCHARGE PRESSURE P.S.J. 





we oO | & | 30 | 75 | 1000- 
~Q08 4 | 8 | | w@)} 3) ml 
908.75 | 13 | ar) at | 6 | 

QDB 1.5 16 42 70 | 1.00 | 1.28 


PRESSURE—Maximum continuous operating pressure is 
1000 p.s.i. 

SPEED—Standard design speed is 1800 r.p.m. Specific 
recommendations are made for applications at other speeds. 
ROTATION—Standard rotation is clockwise facing shaft end. 
Counter-clockwise rotation is available. 


OlL— Hydraulic oils with viscosity of approximately 300 
$.s.u. at 100° F. are recommended 


i a 
u eds ¥ TOR 
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whatever yonsult the* \itera- 
pumps - ~ write for obliga 
engand informavie™ 
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Theres 2 GEROTOR 
HYDRAULIC PUMP | 





TYPE QCo#H 


The QDH .. . popular intermediate size of 
the Gerotor line 


DELIVERY —G.P.M. AT 1200 R.P.M 
: ~~ DISCHARGE PRESSURE P.S.1 


: cena 250 | 500 | 750 | 1000) 1200) 1500 

QOH3 =| 33) 3.2) 31) 30| 29) 27) 25 
~ QDH 5 56) 54/53/52) 51) 48) 44a 
~QOHS8 | 86 85| 84| 83/ 82| 81| 78 
~ QOH 12 | 12.9 | 12.8 [12.7 12.5 | 12.3 | 1221s 


Selection Data 





HORSEPOWER REQUIRED AT 1200 R.P.M 
| DISCHARGE PRESSURE P.S.| 


ih J 0 | 250 | 500 | 750 | 1000 | 1200 | 1500 
QOH 3 | .25| 7| 1.2) 16| 21| 25) 34 
~QDH 5 | 33| 1.1| 18) 25| 32| 37) 46 
“QOH 8 | 4 | 15| 27| 42| 54| 63| 79 
QOH 12 S23) e261 BO) 96 TT 





PRESSURE— Maximum continuous operating pressure is 
1200 p.s.i., maximum intermittent 1500 p.s.i. 

SPEED —Standard design speed is 1200 r.p.m. Specific 
recommendations are made for applications at other speeds. 
ROTATION— Standard rotation is clockwise facing shaft end. 
Counter-clockwise rotation is also available. 
OlL—Hydraulic oils with viscosity of approximately 300 
s.s.u. at 100° F. are recommended. 





| 


0 
fo meet your requirements! 


GEROTOR models cover a range of g.p.m. delivery 
from .4 g.p.m. to 40 g.p.m. Check the selection data for 
the pump to fill your needs. 





TYPE @ ] 


Gerotor Series O .. . when larger capacities 
are needed 
DELIVERY —G.P.M. AT 1200 R.P.M. 
DISCHARGE PRESSURE P.S.1. 


hh 0 250 | 500 | 750 | 1000 
~ 0-20 | 20.0 | 195 | 188 | 180 | l2 
~. 0-25 | 25.0 | 245 | 260 | 23.2 | 22.2 
~ 0-30. | 312 | 310 | 30.5 | 298 | 29.0 
0-40 | 43.0 | 425 | 420 | 415 | 400 


Selection Data 





~ HORSEPOWER REQUIRED AT 1200 R.P.M 
' ~~ DISCHARGE PRESSURE P.S.!. 








A ee ee 

~ 0-20 | 10 | 40 | 72 | 10.5 | 135 
~ 0-25 | 15 | 50 | 86 | 120 | 156 
~ 0-30 | 20 | 65 | 109 | 155 | 19.5 
__ 0-430 90 S00 | aS 


PRESSURE — Maximum continuous operating pressure is 
1000 p.s.i., except type 0-40, which is recommended for 
only intermittent duty at 1000 p.s.i 

SPEED —Standard design speed is 1200 r.p.m. Specific 
recommendations are made for applications at other speeds. 
ROTATION — Standard rotation is clockwise facing shaft end. 
Counter-clockwise rotation is available. 

OlL—Hydraulic oils with viscosity of approximately 300 
s.s.u. at 100° F. are recommended 


GEROTOR 


HYDRAULIC PUMPS — HYDRAULIC MOTORS 


Pneumatic Bin Evacuators — Precision Contract Manufacturing 
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ENEMIES’ MORTARS 
LOCATED BY RADAR 


Army Used Device Against Reds in Korea, ny Times, DEC. 12, 1954 


a ee 


ws “Hundreds of soldiers now returned 
safely from Korea literally owe their 
lives to the extreme accuracy and speed 
of the new counter-mortar system.” This 
good news was revealed by the Signal 
Corps in December when the public first 
learned of the existence of the MPQ-10 
Mortar Locator, one of the Army’s best 
kept secrets. 

ws How could a carefully concealed 
enemy mortar be located and destroyed 
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after just one or two shells had been 
fired? And how could such devastating 
accuracy be repeated over and over 
again—no matter how often the enemy 
relocated his mortars? These were 
important questions in Korea. 

w Actually, the uncanny efficiency of 
the MPQ-10 Mortar Locator was due to 
the joint efforts of the Army Signal 
Corps and Sperry engineers. Working 
together, they developed a new portable 
radar system for use at the front lines. 
How does it work? An automatic radar 
tracker detects and “locks on” the path 


of enemy mortar shells. In effect, it 
traces each shell back through its trajec- 
tory and reveals the enemy position. 
This information is then relayed to an 
artillery fire direction center which 
directs a return barrage against the 
enemy mortar in a matter of minutes. 
s Delivering this Mortar Locator to the 
troops is another example of Sperry 
engineering and production solving a 
problem to meet a critical need. Today, 
in the air, at sea, as well as on land, 
Sperry is helping extend our nation’s 
capabilities with instruments, controls 
and systems for all branches of the milli- 
tary as well as for impdértant segments 
of industry. 
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CRASH TRUCK JANITROL LIQUID HEATER 


WINTERIZATION TO BELOW 


HEAT 
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It takes just fifteen minutes for two men to install and connect, or disconnect and 
remove the Janitrol Liquid Heater equipped “winterization kit” in the Air Forces 
new Type 0-6 Cardox Crash Truck. 

Cardox engineers took full advantage of Janitrol unit design accessibility . . . added 
a coolant pump, hand bypass pump, electrical over-ride connections, and an aluminum 
channel-iron skid base to come up with the ultimate in changeover speed. Just six 
quick-disconnect couplings tie coolant flow—electric supply—and fuel supply to 
the permanently installed winterization system within the truck. Operating controls 


are installed in the truck cab. 


The Janitrol heater provides 90,000 
Btu/br for engine block, engine pan, bat- 
tery box, radiator, cab and body, defrost- 


ing, a motor generator set, and the Cardox corbon dioxide tonk — 


pressure vessel heating. Complete insur- ae Reontae 


ance against winter operating failures 
caused by freeze-ups! 

Look into Janitrol Liquid Heaters’ long 
record of dependability under all condi- 
tions—and you'll specify “Janitrol” for 
vehicle beat wherever and whenever 





needed. 
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g, AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 
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The UNITED STATES NAVAL INSTITUTE, 
a non-profit, voluntary membership association, 
offers you an authoritative source of information 
on the Navy. If you are interested in developments in the 
maritime picture and want the factual story, become a 
member or an associate member of the U.S.N.1. If you 
are a regular Navy, Coast Guard or Marine Corps officer, 
you are eligible for regular membership. Any United 
Staies citizen of good standing may become an associate 
member. Either affiliation is subject to $3.00 per year 
dues. All members and associate members receive, with- 
out additional charge, the monthly Institute publication, 
UNITED STATES NAVAL INSTITUTE PROCEEDINGS. 


The PROCEEDINGS carries the world between its covers. 
Institute members and PROCEEDINGS contributors span 
the seven seas and all of the lands bounded by those seas. 
Every major advance in the maritime picture is factually 
and interestingly reported in the PROCEEDINGS. Everyone 
interested in the Navy should be a member of the UNITED 
STATES NAVAL INSTITUTE and regularly read the PrRo- 
CEEDINGS. Here are some of the articles that appeared in 
PROCEEDINGS within the last twelve months: 


“‘War and Winter in the North Atlantic” by Rear Admiral 
Frederick J. Nelson, USN (Ret.) 

“Islam, Force for East or West?” by Captain Russell S. 
Hibbs, USMC 

“Catapults Come of Age” by Lieutenant Dorothy L. Small, 
USNR 

“Salvo—Splash” by Colonel Donald M. Weller, USMC 

“The River War in Indochina” by Robert McClintock, US 
Ambassador to Cambodia 

“German Naval Strategy Across Two Wars” by Vice 
Admiral Friedrich Ruge, formerly of the German Navy 
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source... 


For information on the advances 
in professional, scientific and literary 
knowledge in the Navy and 
related services and professions . . . 


‘Japanese Naval Air Operations in the Philippines Invasion” 
by Brigadier General Koichi Shimada, Japan Air De- 
fense Force 

“Sweden's Armed Neutrality” by William H. Hessler 

““Pentagon Reorganization: Phase Three’ by John R. 
Probert 

In addition to the PROCEEDINGS, all members are 

accorded the privilege of purchasing Institute-published 
books at substantial savings. 


Mail this membership application ... TODAY! 


; U. S. NAVAL INSTITUTE - Annapolis, Maryland OA 

| Date 

| | hereby apply for membership in the U. S. Naval Institute and 
enclose $3.00* in payment of dues for the first year, the PROCEED 
INGS to begin with the = issue. 
; | am a citizen of — 

| and understand that members are liable for dues until the date of 
| receipt of their written resignations. 

| NAME: (Signature) ——— 

aa 

| ADDRESS - 

| 

| 

| 


PROFESSION: = 
* $4.00 if residing outside of U. S., its possessions or territories. 
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Everybody talks ahout AUTOMATION... 


Admiral tas it: 


Automation, at Admiral, is an established fact . . . fully proved-in-practice 
on a wholly automatic assembly line which for many months has been 
producing electronic assemblies at rates up to 5,000 per day. 

The importance of automation to the production of military electronic 
equipment cannot be over-stated. For one thing, automation substantially 
reduces unit costs . .. makes expendable items less expensive. Automation 
also guards against error and helps to maintain unwavering quality standards. 

The automation equipment now in use was designed, developed and 
produced by Admiral’s own engineering staff. Facilities are available for the 
production of electronic or electromechanical units in virtually any 
quantity, large or small. Address inquiries to: 


Admiral Corporation 
Government Laboratories Division, Chicago 47, Illinois 
NOTE: COLOR SOUND FILM on Automation available for showing to technical 


or business groups. Film runs 9 minutes. Address requests to Public Relations 
Director, Admiral Corporation, Chicago 47, IIl. 








Look to Admiral for 


@ RESEARCH 
@ DEVELOPMENT 
@ PRODUCTION 


in the fields of: 


COMMUNICATIONS, UHF and 
VHF, air-borne and ground. 
MILITARY TELEVISION, receiving 
and transmitting, air-borne 

ond ground. 
RADAR, air-borne, ship and ground. 
RADIAC * MISSILE GUIDANCE 
TELEMETERING 
CODERS and DECODERS 
DISTANCE MEASURING 
TEST EQUIPMENT 


Send for Brochure . . . complete 
digest of Admiral's experience, 
equipment and facilities. 

ENGINEERS! The wide scope of work in 
progress at Admiral creates challenging 
opportunities in the field of your choice. 
Write to Director of Engineering, 
Admiral Corporation, Chicago 47, lil. 
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ENGINEERING OPPORTUNITIES — 
Mechanical, Design, Sr. Draftsmen. 
Forward complete resumé to 
Personnel Division. 





HUNTER DOUGLAS@UNE-PIECE COLD FORGINGS 
replace 3 piece unit, eliminate assembly, solve gas leakage problems! 


A typical example of how Hunter Douglas cold forgings simplify everyday design problems 





A most critical requirement in the pro- 
duction of an ordnance component was a 
perfect seal against the escape of high 
pressure gases. Fabrication by conven- 
tional procedures involved the assembly of 
three separate pieces—a screw machine 
part turned from bar stock and bored from 
each end; a separate sleeve machined from 
tubing, and a stamped Welsh plug. The 
three parts were unitized by expanding the 
Welsh plug within the sleeve, forcing walls 
into a aackied groove within the head. 


hada dbs 
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These three compon- 
ents and their assembly 
were eliminated by the 
one-piece cold forging. 






| 


DESIGNERS: 
If you want to know 
more about Hunter Douglas 
Cold Forgings write on 
your company letterhead 
for this free 40 page book, Wi 
now on the press! 


HUNTER DOUGLAS CORPORATION e 
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Hunter Douglas 


DEPT. O-5 RIVERSIDE, CALIFORNIA 


To simplify the design, insure leak-proof 
construction and eliminate costly machin- 
ing and assembly time, Hunter Douglas 
engineers suggested a cold forging from 
HD-11-T6, a high strength aluminum alloy. 


All internal and external diameters of the 
cold forged component are now formed in 
a single, instantaneous press operation. No 
joints exist to cause vd mony consequently 
rejects are negligible. The cold forging, 
being highly stressed, easily withstands 
bursting pressures of 5500 psi without dis- 
tortion. With its remarkable simplification 
in design, the cold forging requires fewer 
machining operations, thus saving both 
time and unnecessary metal waste. 


Hunter Douglas Cold Forgings can be mass- 
produced in any required numbers and to 
cover a tremendous range of design re- 
quirements. If your components require 
walls of zero draft, high physical proper- 
ties, employ tubular pat with or with- 
out a closed end, and must meet close 
dimensional tolerances, HUNTER DOUG- 
LAS COLD FORGINGS may provide the 
answer. Our engineers will give you a 
prompt analysis upon submission of a blue- 
print or sariyple part. 








Pe tr Red 4 
h > 


Hunter Douglas Cold Forgings cover a 
multitude of needs. Note wide variation in 
part geometry. Many complex designs 
formerly considered impossible to produce 
by cold forging now respond to new tech- 
niques developed at Hunter Douglas 


Corporation 


TELEPHONE OVerland 3-3030 
975 
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“I am often asked why the U. S$. Govern inzo jail without trial, they have tortured 







ment is firmly opposed to recognition of and brain washed our prisoners of war, they 


the Chinese Communists and giving them a have blackmailed our businessmen, they 


seat in the United Nations. We are con- have co 
no law- divine, international or 


nfiscated our properties. They te- 


fronted in Peiping with an arrogant, con spect 


temptuous regime of hardcore international domestic, unless it suits their purposes to 


Communists who have played a gangster do so. They speak not for the great Chinese 


role in their relations with us and other people and nation but for international 


countries .-- they have thrown our citizens Communism.” 


WALTER S- ROBERTSON 


Assistant Secretary of State 
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mechanical Devices 


ORDNANCE 














May-June 1955 








—_ P .. 








naval fire-control 
..-.- AND FORD INSTRUMENT COMPANY 


Firing at a target many miles away from a 
pitching and rolling ship, steaming at full speed, 
requires rapid, complicated computations. Spe- 
cial computers and drives must do this job. 

Throughout the past forty years, engineers of 
Ford Instrument Company have been specialists 
in this field — from their design of the earliest 
Rangekeeper in World War I to the latest great 
Naval electro-mechanical-electronic computers. 
As in their missile and aircraft instruments, their 
nuclear controls and weapon systems, the cri- 
teria of dependability and precision are the 
characteristics of Ford designed and manufac- 
tured computers and controls. 


Ever since 1915, when Hannibal C. Ford 
built the first gunfire computers for the U. S. 
Navy, Ford Instrument Company has been a 
leader in applying the science of automatic con- 
trol to American defense and peacetime industry. 
For more information, write for free illustrated 
brochure. 


FORD INSTRUMENT 
COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


ENGINEERS: FORD |S CONSTANTLY ADDING TO ITS STAFF OF ENGINEERS. IF YOU CAN QUALIFY, THERE MAY BE A POSITION FOR YOU 





meet the family of 


Hoffman Engineered — 
Industrial Products 


Each year more and more of the nation’s industries place their confidence in 
products engineered and manufactured by U.S. Hoffman. 


AIR APPLIANCE DIVISION 


Centrifugal Blowers and Exhausters 
Pneumatic Conveying Equipment 
Industrial Vacuum Cleaning Systems 
Continuous Metal Strip Driers 
“Smoothflow” Tubular Pipe and Fittings 


INDUSTRIAL FILTRATION DIVISION 


Pressure Filters for Foods, Beverages and Pharmaceuticals 
Machine Tool Coolant Clarifiers—Flotation, Mechanical and Magnetic 
Lubricating and Insulating Oil Conditioners, Filters and Vaporizers 
Solvent Recovery Systems—Vacuum Stills and Filters 


HYGRADE METAL FINISHING DIVISION 


Mechanized Metal Cleaning and Phosphatizing Systems 
Chemical Plating Equipment 
Electrostatic Spray Painting Equipment 
Paint Booths and Bake Ovens 
Filters for Phosphate and Plating Solutions 
Systems for Elimination of Stream Pollution 
Pressure Vessels and Weldments for Process Industry 


KS ORDNANCE EQUIPMENT DIVISION 


Pneumatic Conveying Systems 
High Efficiency Centrifugal Separators 
Stationary and Portable Vacuum Cleaning Equipment 
Process Equipment 
Pneumatic Systems for Radioactive Materials 


Keep your eye on the forward march at Hoffman. Write for technical 
bulletins describing the above systems—and for full details on how we 
can moke your problems our responsibility. 


INDUSTRIAL DIVISIONS 


U.S.HOFFMAN MACHINERY CORPORATION 


Dept. ORD, 105 Fourth Avenue, New York 3, N.Y. 
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-eenot if you know where you are going! 


Straight line planning and thinking are required to 
reach a destination or attain an objective. The 
increasing complexity of automation and/or com- 
puter control systems presents many devious byways. 
Some of these may prove to be just “spur tracks” that 
get nowhere—fast. Others may eventually connect 
with the main line, but with long delays and bad con- 
nections. Librascope’s ability to combine tecaniques 
has cleared the tracks and brought many industrial 


_—=im 


Send for free descriptive 
booklet on Librascope 


"Our story starts 
with the stars...” 


and military projects through to very successful con- 
clusions. Industrial control systems and computers 
involving mechanical, electrical, electronic, magnetic 
and optical techniques — military weapons systems 
and computers, controls and navigation devices —are 
particular fields in which LIBRASCOPE records 
outstanding accomplishment. Our experience and 
production facilities might aptly be applied to your 
particular proslem. Write today for further details. 


ENGINEERS for security, advancement 
profitable careers at Librascope 


write Mac McKeague, Personnel Director 


IBRASCOPE 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


CALIFORNIA 
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8o8 WESTERN AVENUE GLENDALE 


LIBRASCOPE, IN Cc. 
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WHEN IT COMES TO: 


Precise, reliable 
control of 
temperature and 
humidity plus 
air cleaning 

yours with sturdy, 
quiet air 
conditioning units 
like this “Buffalo 
PC Cabinet 

Many of the world’s outstand- Bulletin 3703A 
ing plants and public build- 

ings use “Buffalo” Fans like 

this Type BL Limit-Load Ven- 

tilating fan. Bulletin F-102. 


AIR 
HANDLING 








In addition to 
this famous 
“RPMster 
with variable 
speed drive 
“Buffalo 
builds six 
lines of 
shop-proven 
drills to 

meet every 
requirement 
for low-cost 
drilling. 
Bulletin 3257B 


METALWORKING 





There's a “Buffalo” machine for 
every punching, cutting, shearing, 
blanking or bending job. Above, 
the ‘Buffaio” Billet Shear. Bulle- 
tin 3295C 





LIQUID 
HANDLING 


One of many types of “Buffalo” 


Our finest pump, 
Centrifugal Pumps, the husky “RR” 


the double suction “SL” 


is widely used on high pressure jobs for high volume clear water jobs. 
like boiler feed in power plants Others include chemical, paper stock, 
Bulletin 980D close-coupled. Bulletin 955Q 


WRITE FOR DETAILS on any products shown here all backed by 78 years of “Buffalo” know-how 


SMART BUYERS COME TO "BUFFALO” 
for the “Q” Fuctor’ value! 


*The "Q” Factor the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 
BUFFALO PUMPS, INC. 


534 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 





VENTILATING HEATING COOLING AIR CONDITIONING MACHINE TOOLS PUMPS 
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Oneida Products Corporation (Canastota, N. Y.) was 
awarded the body contracts for these units because of 
their ability to production-engineer the first all-welded 
aluminum crash truck bodies in conjunction with the 
prime contractor, American-la France-Foamite Corp. 
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When seconds count most— 
ALUMINUM’'S LIGHTNESS PAYS OFF! 


Split-second timing is often the difference between 
life and death when an airplane is involved in an 
accident. Recognizing this, the Air Force has 
adopted the new Model 0-11A Crash Truck—con- 
structed almost entirely of strong, lightweight 
Alcoa” Aluminum. From a dead stop, these bright 
red monsters leap to 50 miles per hour in just 45 
seconds! In time trials, their crews have answered 
emergency calls and extinguished a fire in less 
than one minute! 

To reach accidents in rugged terrain surrounding 
the airfield, crash trucks must negotiate rough, 
open country at high speeds without damage. And 
for rough service like this, the truck bodies must 
be strong and durable. Due to its high strength 
factor, an all-welded body was selected... and 
specifications call for Alcoa Aluminum. 

In all, the 0-11A Crash Truck bodies contain 
6,000 pounds of aluminum—with more than 24,000 
inches of welding in each body. Completely assem- 
bled, these crash trucks offer further assurance 
that the Air Force—in the air or on the ground— 
looks after its own. 

If welding aluminum has presented a problem to 


May-June 1955 


your company, Alcoa offers a newly published book 
on all methods of this process—and it’s yours for the 
asking. Fill out the coupon below and mail it today. 


Your guide to aluminum valve 










ALCOA ©. | 
ALUMINUM | 


ALUMINUM COMPANY OF AMERICA 


ALUMINUM COMPANY OF AMERICA 
850-E Alcoa Building, Mellon Square, Pittsburgh 19, Pa. 


Please send me, without obligation, your new book Welding 


Name 
Company 


7 
| 
| 
| 
| 
Alcoa Aluminum | 
| 
| 
| 
Co. Address 
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2K PRICE 


High volume and ultra-pre- 
cision go hand in hand at 
New Departure. In the grind- 
ing area of the instrument 
bearing plant, with its filtered 
air and controlled humidity, 


op ?__ CALL ON 
NEW DEPARTURE 


PDQ! 














sk QUALITY 


Batteries of automatic torque 
testers check all bearings 
where very low starting 
torque characteristics are 
specified. The vast amount 
of research and development 
behind these machines is 
another guarantee to you of 
unfailing quality from New 
Departure. 





















the finest, most modern * DELIVERY 


machines assure close toler- 
ances with quantity pro- 
duction. 


™. to meet the heavy demand 
* . for instrument bearings. 
~ 2 Here, painstaking assembly 
) and inspection operations 
7 °, * are keyed to high delivery 
r & ° schedules. 
ce 
o e e 
‘e 
— 
J 


PLUS ENGINEERING SERVICE 


New Departure field offices are strategically 
located across the country. You will find a staff 
of experienced sales engineers in your area. Call 
for help on any _— of ball bearing selection 
or application. You'll get real service ... PDQ! 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONN. 
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A large staff of skilled work- 
ers move with precision in 
air-conditioned surroundings 






















DEPARTURE 


BALL BEARINGS 


NOTHING ROLES LIKE A BALE 
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Shown here is a giant step 


























toward tomorrow. 


Conceived and developed 

by a team of Martin people 

who have been working with 
Navy scientists since 1946, 

Viking 12 is the latest of a series of 
high-altitude research vehicles. 

It was designed to explore the 
problems of controlled flight 

in the near-vacuum conditions 

of the outer atmosphere and 

at speeds in excess of 4,000 m.p.h. 
In this long-range Viking program, 
technical problems are 
continuously being solved 


which support advancements that 





. 
are now being made toward the next 
frontier of flight—rockets having 

‘ intercontinental ranges. 





ind beyond that lies space itself! 
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Atlas Built 
Parallax Correcter 
Helps Keep Guns 


ON 
be S = TARGET 






PRECISIGNEERS OF ELECTRO-MECHANICAL 
ASSEMBLIES FROM PILOT STAGE...ON 


Computers, correcters, radar and sonar systems Atlas 
develops and “precisioneers’’ assemblies and components 
for all types of electro-mechanical devices. Furnishes the 
practical engineering step between the idea and the pro- 
duction line. 

Atlas design, production and methods engineers, tool- 
makers and skilled mechanics are ready to work on your proj- 
ect on a job basis . . . as many men, machines and hours of 
work it requires and no more. Every up-to-the-minute cost cut- 
ting tool and technique is utilized. Atlas metallurgical and elec- 
tronic technicians thoroughly test your product. 

From pilot stage to production efficiency of electro-mechanical equip- Write for booklet ‘‘ Precisioneering 
ment the leaders rely on Atlas “creative engineering.”” Atlas Precision Electro-Mechanical Equipment.” 
Products Co., Philadelphia 24, Pa. (Division of Prudential Industries). 


“stg Production Livre.” 
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Precision Froducrs 
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TODAY LeTourneau Builds 
the Corporal Loader 


Another Machine for America’s Defense 
Powered By LeTourneau Electric Wheels 




























Supersonic speed and terrific striking power are only two of the big advan- 
tages built into the Corporal Guided Missile Weapons System. 


. Key factor in making this sleek new missile a successful tactical support 
weapon is ground mobility — the prime function of the LeTourneau 
Corporal Loader. 


This powerful vehicle ee up the missile in rear storage areas, carries it 
“piggy-back” over highway or battlefield terrain to any forward area 
launching site, and erects it on the missile launcher for firing. 


All these functions are handled with the same positive system of electric 
driving power and electric control that is now being utilized on other 
LeTourneau machines for America’s defense, as well as for exploration, 
logging, land clearing, and other heavy industries. Corporal Loaders are 
now being delivered to troops. 


The engineering and manufacturing facilities of R. G. LeTourneau, Inc., 
are ready now to help solve your problem. The Corporal Loader is sub- 
stantial evidence that it CAN be done... with LeTourneau. 





~ +. 
; of ‘ ’ | ~ . 
a a ee a These photos show how Corporal 


Loader handles missile for deliv- 











terToOuRNeayu ery to launching site. This ma 
t o L R fe EAL & [ chine was designed and built in 
conjunction with Firestone Tire 

Bae Mie commen: ce mene 


& Rubber Company, producers 
Manufacturers of Heavy Duty Electrically Powered and Controlied Equipment of the Corporal Guided Missile 


GENERAL OFFICES: LONGVIEW, TEXAS 
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Precision speed control of electrically and hydraulically powered equipment. 
Precision voltage regulation and phase balancing. 


Precision frequency and voltage control of motor-generator systems. 


Precision machine shop work on rapid-firing, automatic guns. 
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Catalog G-53 presents basic data on the 
entire Verson line. Write for your copy, 
today. It may be the first step towards 
the more efficient production of stampings. 


Verson Press for every job from 60 tons up. 


Vets ans Bea features | 
that make -Verson- 


presses your best buy 
itd 


Heavy Duty 
barrel type adjustable 
connections of 


) Sees Pa 


f -Verson - PRESSES 


' 
’ 
ia 
' 
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assure long life and 
easily maintained 


As the inset drawing above shows, the adjusting screw of 
Verson barrel type connections is completely confined by an 
exceptionally heavy and rigid guide. The screw is vertical at 
all positions of the stroke and does not oscillate. As a result, 
bending moment is virtually eliminated. Buttress threads further 
contribute to maximum life and safety. Note, too, the heavy 
saddle bearing that carries the entire load. The wrist pin serves 
only as a means of returning the slide to stroke up position. 

Adjustment can be manual or motorized. In either event, the 
extra long adjusting screw provides exceptionally liberal 
adjustment. 

This is another example of the kind of engineering that has 
won for Verson presses their reputation for quality. For you, 
it all adds up to better stampings at lower cost. Whether 
you require a single press or an entire stamping plant complete 
with tooling, we'll be pleased to make recommendations. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


~VErson~ VERSON ALLSTEEL PRESS CO. 


_ 9351 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES ©  TRANSMAT PRESSES © TOOLING 
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DIE CUSHIONS e VERSON-WHEELON HYDRAULIC PRESSES 
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..neating systems 





Built by Chrysler Corporation 
Delaware Tank Plant 


chosen for 






newest Patton “48” medium tanks! 


When the going is rugged, dependable heating is a must. FACTS FOR THE ENGINEER WITH A HEATING PROBLEM 


That’s why South Wind was the Ordnance Corps choice 
for the newest Patton Medium Tank for personnel heat- 


Data given are typical for the 30,000 BTU heater 
— data for other sizes provided upon request. 


ing. This same rugged dependability is an integral part ENVELOPE—Can be fitted into a space 19” x 10” x 7”. 

of every South Wind Heater for whatever — : FUEL— Will operate on automotive, aircraft, kerosene and 
Further, South Wind offers all three basic heating jet fuels with fuel pressures of from 1 to 15 Ibs. 

needs for vehicles in one heater. VOLTAGE—Available for 12 and 24 volt systems. 

1. Engine pre-Heating. Answers needs of all types of engines, all POWER REQUIRED—For 12 volt systems—approximately 


pre-heating requirements. Floods engine components, battery, 
crankcase, carburetor with fresh, heated air. Makes starting 
easier, faster — even at 65° below! 


245 watts starting and 110 watts running. For 24 volt sys- 
tems—approximately 365 watts starting and 144 watts 
running. 


INSTALLATION—Bracketry available for installation in 


2. Personnel Heating. Fresh, hot air, independent of engine heat, most operating positions. 


independent of engine operation, circulates swiftly, evenly, to 
keep personnel comfortable and at peal, 
efficiency at all times. : 










3. Windshield Defrosting. Keeps 
windshield reliably “frost- 
free." Assures clear vision, 
safer driving. 


Two of these 30,000 BTU Heaters — 
Mode! 1030-D are standard on the 
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ENGINE AND EQUIPMENT PRE-HEATING 
WINDSHIELD DEFROSTING 
PERSONNEL HEATING 





A PRODUCT OF Do 
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ACCESSORIES—Inlet and outlet adapters, fuel pump, 


powey control, wiring harness, exhaust and vent 
ducts ‘are engineered and provided to suit your 
particular application. 


SAFETY CONTROLLED—Eliminates ignition haz- 
ards. Has time-proven safety devices for most 
extreme temperatures. 

EASILY MAINTAINED — All parts and components 


readily available for service. Blower design pro- 
vides cooling for motor for longer life. 


There’s a South Wind Heater for every heating need 


you have a heating problem? Write today for the ex- 


perienced counsel of South Wind field engineers on any 
problem in internal or external pre-heating or space heat- 
ing. The wide range of South Wind Heaters includes 20,000 
—30,000—50,000— 100,000—200,000 and 600,000 BTU/hr. 
capacities. Write South Wind Division, Stewart-Warner 
Corporation, 1514 Drover Street, Indi polis 7, Indi 
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K bs L b R Modern design, air-cooled Kohier 
Engines in sizes from 2.5 to 26 H.P. 


offer a power range to fit all applica- 


tions requiring a reliable and econom- 
ical power source. 


Kohler branch offices are located in 
. o ms sixteen principal cities. Sales and 
4-CYCLE* AIR-COOLED service distributors, throughout the 
country, have parts available, are 
ready to assist you in selecting a 
K9O.............2.5 to 3.6 H.P. Kohler Engine best suited for your 
K160 3.6 to 6.6 H.P requirements. Write for information. 


K330..............7 to 12 H.P. 
K660.............12 to 26 H.P. 














Kohler Co., 
Kohler, Wisconsin 
Established 1873 






KOHLER or KOHLER 


PLUMBING FIXTURES @ HEATING EQUIPMENT e@ ELECTRIC PLANTS 
AIR-COOLED ENGINES e@ PRECISION CONTROLS 





THE HOW AND WHY OF BETTER QUENCHING 


wit GULF SUPER-QUENCH 


gasket 
materials 





Included among Armstrong Gasket Materials are 
compounds manufactured to meet the principal gov- 
ernment specifications covering cork compositions, 
cork-and-rubber, and synthetic rubber. 

A 24-page illustrated manual containing facts 
about Armstrong Gasket Materials as well as help- 
ful design information mailed free to industrial 
users. Write on your letterhead to Armstrong Cork 
Company, Industrial Division, 7555 Dunn Street, 
Lancaster, Pennsylvania. 


. Armstrong 


INDUSTRIAL PRODUCTS 


used wherever performance counts 


j r 
| Gulf Oil Corporation - Gulf Refining Company 
P Room 1822, Gulf Building, Pittsburgh 30, Pa | 
| é Gentlemen | 
| f Please send me, without obligation, a copy of your 
ADHESIVES * CORK COMPOSITION * FELT PAPERS | new 24-page brochure dealing with the application | 
, Ss 3 
CORK-AND-RUBBER * FRICTION MATERIALS a ee 
| Title | 
| Company 
‘ Address 
A 
(OU ee ee ae a ea Eat ebepanasanpeanpaeDpapanenenepaneDas at 
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We Believe that Peaceful Co-existence is Best Maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


500 Fifth Avenue 
New York 


Shreveport 
Louisiana 


Lexington 
Kentucky 








More Precision in 
Air Conditioning 
» 


Niagara “Controlled Humidity” Method provides air 
at prec ise conditions of tempe rature and moisture 
content. 

In the range from below 32° F. to 140° F. you ny 
have constant conditions within tolerances of 1° F 
and 2% R. H. with control by thermostats diene... 
simple and inexpensive .. .no moisture sensitive in- 
struments needed. 

This Method uses “HYGROL” liquid absorbent 
to remove moisture from the air directly. Operation 
is automatic; the absorbent is re-corcentrated, by a 
new, reliable method, at the same rate as it becomes 
diluted. 

Use it for drying pro- 
cesses, preventing moist- 
ure damage to instruments 
or hygrosc ‘opic materials, 
c ontrolle d atmosphere s for 
tests and experiments. 
Unit capacity ranges up to 
20,000 ec. f. m. 

Write for Bulletins 
No. 121, 122; address 
Niagara Blower Co., 
Dept. O, 405 Lexington 
Ave., New York 17,N. Y. 














Need special 





transformers fast? 


You can get them from us, engineered to 
your specifications and produced faster 
than you may think possible. 


Our staff of design engineers have long 
experience in communications. They know 
how to design around special problems of 
size, weight, high voltage or temperature; 
and they understand over-all circuit re- 
quirements. They can design what you need. 

And our manufacturing and inspection 
facilities can put the engineers’ design into 
quality-controlled production in a remark- 
ably short time. 


When you have a transformer problem, call on 


CALEDONIA 


| ELECTRONICS AND TRANSFORMER CORPORATION | 








Dept. 0-5, Caledonia, N. Y. 
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@ The Sweeney POWERENCH is a rugged nut turning tool 
specially designed with geared action for tightening or 
loosening the nuts on dual wheels, aircraft propeller shafts, 
diesel engine cylinder heads, railroad locomotives, and for 
countless other heavy-duty applications. 

Super tough equipment calls for super strong materials. 
That's why Shelby Seamless Mechanical Tubing—in sizes 
from 1% in. O.D. to 55% in. O.D.—is used in the manufacture 
of POWERENCH assemblies. The great strength, complete 
uniformity, and extreme dimensional accuracy of Shelby 
Seamless make it the ideal mechanical tubing for the fabri- 
cation of such heavy-duty materials. Moreover, it is safe 
and workable—possessing excellent machining and superior 
welding properties. 

Produced to exacting standards by the world’s largest 
manufacturer of tubular steel products, Shelby Seamless 
Mechanical Tubing is available in a wide range of diam- 
eters, wall thicknesses, various shapes and steel analyses. 
Cail on our engineers for recommendations. 
They will be glad to make a study of your 
particular requirements and help you ap- 
ply Shelby Seamless to your specifications 








NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
All Shelby Seamless Tubing (Tehing Speciation) 


i i d f lid biliet 
of poor eal aad "Tate is a COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


SHELBY SEAMLESS MECHANICAL TUBING 







that assures absolute uniform 
wall strength. 









HOW WE MADE 
A PIECE OF GLASS 
SOLVE A WELL 


Immediate Openings 


Ordnance Engineers 





me Jesigne 
TTT TRAYS Mechanical Designers 
‘ y Ballistics 
PROBLEM Servo-Mechanisms 


Intricate Machine Designers 
Research & Development Engineers 


Creative Glass Engineering Electrical Engineers 





Like This Shows How Tool Ra te 

BRAY OPTICAL Can Help You OCollng Sngincers 
To accurately determine drift in oil well drill- Mechanical Engineer S 
ing, a special precision instrument, the TOTCO >}. ; smaare 
a ey . dropped like a dart to bot- I lant Engineers 
tom depth. A built-in timing element records ac tr : ’ meerc 
crucial time of test. So that the driller can Impact Ext usion Engineers 
rm a _s the timing ele nent has 
Started after properly setting the time interval, : iti imi 
iho Guauiesiasen, Vocations Ga Geek Gano. These challenging positions offer unlimited op- 
asked us to design a moulded glass window to portunities for professional advancement 


reveal the balance wheel. 
Problems : impact, visibility, heat, 


precision tolerances. Excellent housing for city, suburban, or country living 


Our Solution : Pyrex tubing, precision ; H 
poncenteh Fin phe = 3, Your correspondence will be kept in complete 
Chances are Bray Optical can help you with confidence 
precision glass design—quickly, economically. 
Call now for consultation ...no obligation. Send your resume to Administrative Engineering Dept. 


HARVEY 


MACHINE CO., INC. 


Torrance, California 
15 miles south of Los Angeles 
go years of engineering and production 
leadership in the west 





DUnkirk 7-8295 
3445-49 West Ist Street, Los Angeles 4, Calif 


May-June 1955 991 




















The ocean isn’t trackless any more. 

Today, rescue planes anywhere on the seven seas — at any 
distance from a shore check point —can fly a search pattern 
as precise as a grid laid out on land. In fact, the grid is literally 
etched by electronics on the face of the globe. Search runs by 
the same plane can be flown along exactly parallel lines. 

A new navigation unit with a cybernetic brain, developed by 
General Precision Laboratory in cooperation with the Air 
Force, links plane course with grid course. It is never fooled 
by shifting winds, nor fazed by absence of sun, stars or radio 
beams. Ceiling can be down on the deck, but the search goes 
along grid lines like flanged wheels on rails. 


ona grid With inexhaustible patience, this electronic brain keeps a 


mile-by-mile record of plane speed in climb, cruise or descent, 
etched im the in turbulc ce or still air . . . notes every shift in course, meas- 
ures and remembers each variance in wind. It gives an exact 
ccean 3 fix, at any instant of flight. a 
Its uses are many, in precision flight free of ground communi- 
cation. Search and rescue is an obvious one. And morale is 
higher when airmen know that if they are downed in the far 
reaches of a strange ocean, rescue planes will look for them 
with a device that follows signposts in the sea. 

This device emerged from the advanced research and devel- 
opment work of GPL; it is typical of the challenge it offers 

engineers, the facilities it adds to the nation’s might. 


Engineers: Write for employment information 
GENERAL PRECISION LABORATORY 
INCORPORATED @ PLEASANTVILLE, NEW YORK 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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SHADOGRAPH Scales Provide 
Precision Weighing FAST! 


SHADOGRAPH's shadow-edge indication is projected 
by a beam of light, eliminating all friction of indication 
mechanism and increasing visible accuracy over 300°. 
Greater speed is achieved through reduction of lever 
movement and by an adjustable damping device. Parallax 


readings are impossible. 


SHADOGRAPH 
scales are available in 


capacities from 50 





grams up to 3 Ibs. 





Write iaformation on 
Arsenal Model 4204, 


illustrated 


Bact Weight 


Better quality control Sg, l 
Better cost control Ca és 
THE EXACT WEIGHT SCALE COMPANY 


900 West Fifth Avenue, Columbus 8, Ohio 
In Canada: P.O. Box 179, Station S, Toronto 18, Ont. 


Our engineering and manufacturing facilities can 
make our plant a vital extension of your plant. We 
make nothing but electron tubes—no sets—no 
equipment. We are completely independent, so we 
are ina position to keep you! plans in strict conh- 
dence—to work with you with as much loyalty and 


Fuller Gun Brushes . secrecy as if we were in your Own Organization 


'@) ive Du 
n Active Duty TUNG-SOL ELECTRIC INC. 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an Newark 4, N. J. 
extra tour of duty because of their Sales offices: Atlanta, Chicago, Columbus, Culver City 
unique Fullergript construction. In (Los Angeles), Dallas, Denver, Detroit, Newark, Seattle 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a 
far denser brushing surface and extra 
long brush life. 


INDUSTRIAL DIVISION 


Tung-Sol makes All-Glass Sealed Beam Lamps, Miniature Lamps, 
3585 MAIN STREET = HARTFORD 15, CONNECTICUT Signal Flashers, Picture Tubes, Radio, TV and Special Purpose Electron 


TIMOR RCCL MUOLM COCR ti? | Lubes and Semiconductor Products 
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a errcec 


From basic research 


to operational service 


Honeywell Customized 


——:S 


weapons systems 


HE MASS PRODI CTION of advanced weapons 

SV stems calls tor inventive minds, engineet- 
ing and production knowledge, and modern 
facilities 

I qually important is the ability to program a 
system from basic research to operational serv- 
ice through all its phases 

Horey ell € ustomized Weapons systems are 
based on this combinauon of resources and pro- 
gramming. They are designed from the begin- 
ning to meet the end application Each compo- 
nent is dev eloped to fit the final system This 1s 
true of all of our systems from stabilized plat- 
forms to proximity fuses — from mereorologic4 
systems tO fire control systems. 

To produce these systems; Honeywell Ord- 
nance Division can draw on specialists in all the 
fields of research, design-dev elopment, produc- 
tion and field service. This includes ovef 2,400 
men and women engaged in research and eng!- 
neering activities alone. 

For complete information on how these re- 
sources can £° to work for you, write Honey- 
well Ordnance Division, Dept OR-5-69; Min- 
neapolis g Minnesota 


Hone) well Customized Weapons Systems 


Turret € ontrols ® Stabilized Platforms ° 
Firing and Arming Systems ° Navigation 
Systems ® Meteorological Systems ° 
Cryptographic Systems ° Munitions ° 
Missile Components e Proximity and 


mechanical Fuzes 


aneywell 


eee 


iH | Ordnance Division 
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This section of ORDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 





Steel Shell Manufacture 


A Consideration of the Pros and Cons of Hot-forging and Cold-forming 


Head of the Departm 


N this discussion we shall concern 

ourselves principally with the proc- 

esses of making the type of shell 
which is, essentially, a tube having one 
end with the base closed and the other 
squeezed to an ogive and plugged with 
a fuze. Nothing but steel will serve for 
this severe duty. Isotropic materials, 
such as glass, although much stronger 
than steel and, of course, much more 
highly “notch sensitive,” will not an- 
swer. 

Even if capable of standing the severe 
punishment in the gun, they would not 
serve our purpose at all well on detona 
tion of their high-explosive charge at 
the target. For a rather curious reason, 
unknown to many enterprising in 
ventors who have proposed glass con 
tainers for hand grenades and the like, 
giass will not shatter into lethal frag 
ments as steel] will. 

It is now known that the physical 
properties of steel under very high 
rates of loading, such as are encount- 
ered in the neighborhood of detonating 
explosives, differ markedly from those 
in evidence under static test. In par 
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Dr. Arthur F. MacConochie 


ticular, the elongation, as evidenced by 
spark photography of a bursting bomb, 
appears to be greatly increased, 

Thus, during the extremely rapid ex 
pansion of the body of the shell during 
detonation, very high accelerations re 
sult in fragment velocities of several 
thousand feet a second. These flying 
fragments are the real casualty pro 
ducers since the body of a min—or a 
goat—as Barlow found to his dismay, 
can take an extraordinary amount of 
punishment from an explosive wave. 
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Glass, however, does not behave in 
this way. Lacking the crystalline char 
acteristics which distinguish solids like 
steel from isotropic materials, it blows 
to a powder of relatively low particle 
velocity a short distance from the scene 
of action, instead of slipping along the 
cleavage plane S, as steel does, prior to 


eventual rupture. 


YRANTED, then, that for several 

J reasons including those outlined 
above, together with its ready availabil 
ity at low cost we must use steel, how 
can this very satisfactory material be 
compelled to assume the shape of a 
shell? We can, and do, machine mis 
siles, such as 37-mm. armor-piercing 
shot, out of the solid bar. But for 
medium and large calibers this would 
be an indefensible waste of material 
and effort. 

The writer explored the possibility 
of casting shell under high static or 
centrifugal heads rather thoroughly 
during the last war, and it may not be 
necessary to recapitulate here all the ob 


jections to the liquid shaping of shel 
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It is practicable, of course, if any ad 
vantage is to be gained (e. g., relieving 
a bottleneck in the bar mills) to cast 
the billet the shell will 


and 


from which 


subsequently be forged, many 
shells have been made in the past in 
this wav. 

The familiar way to make a shell is 
to pierce a heated billet, set in the die 
or “pot” of a hydraulic press, and sub 
sequently draw the cup through dies. 
The 
was the “forge finish” of the cavity, as 


the World 


principal advance in this method 


practiced during Second 


War. 


i IRTHER, instead of the round bil 
let, characteristic of earlier practice, 
square billets with rounded corners 
were very largely employed during the 
last war on the theory that radial dis 
placement of the metal during the 
pierce, in the process of filling the die, 
imposes less load on the punch than 
rearward extrusion. 

In the larger calibers, one observes 
a tendency to retain rounds, either 
parted off from the bar or cast and 
separated by flame cutting. But in such 
cases the round slug often rests on the 
upper lip of the conical frustum in the 
base of the die designed to shape the 
the shell. 


minimized 


boattail of Thus rearward 


extrusion is in this case 
also. 

Punches still run off center, however, 
particularly if the slug is unevenly 
forging. As 
dif 


one 


heated or cooled before 
little as fifteen degrees Fahrenheit 
ference in between 
side of the billet and the other is 


ficient to cause the punch to run to the 


temperature 
sul 


hotter side. But cold steel, when cupped 
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drawing showing specifications required in the manufacture of 105-mm. 





from a disk, can produce “thick and 
thin” so there are other causes of this 
phenomenon also. 

Above all, the techniques of pierce 
and draw had been so improved by 
1940 that the “torge finish” of the 


shell 


practice and machining entirely elimi 


cavity of the became standard 
nated in favor of the shot blast which 
cleans up the scale and leaves a surface 
like frosted silver. 

Although doubtless the most favored 
procedure, piercing the slug and sub 
sequently drawing it through ring or 
roller dies is not the only way to forge 
a shell. It can be done on the upsetter 
by heating the end of a bar that is more 
than twice as long as is required to 
forge one shell. Using the cool end as a 
tong hold, a shell can be forged on the 
other in perhaps half a dozen successive 
operations in a multiple punch and 
die sequence. 

For some sizes, at least, the upsetter 
is not at a disadvantage compared with 
pierce and draw. As a matter of fact, 
considering all the different ways of 
forging shell, during the last war the 
forged blanks all cost from 3.8 to 4.2 


cents a pound, 


HEN, too, we had an adaptation of 

the seamless tube mill, making cups 
from round stock. A principal hope in 
this case, was the improvement in con 
centricity of the cup, as compared with 
pierce and draw. The matter of con- 
centricity, of course, is of the greatest 
importance since sufficient material 
must be left on all shell forgings to 
keep the percentage of “wasters” that 
do not clean up on machining within 


bounds. 









shells either hot- or cold-forged. 





This, by the way, is the principal ob 
jection urged by the proponents of cold- 
forming against hot-forging; namely the 
thirty-five to fifty per cent of the origi- 
nal billet which does not appear in the 
finished shell as a result of trimming 
and other machining operations. 

It is contended, in defense of hot 
that 
the blank in the machine shop is not 


forging, the steel removed from 


“lost,” and that only the shell itself is 
Physically 
true. What zs 


expendable. speaking, this 


is substantially lost, of 
course, is the effort, in terms of man 
hours and overhead on steel mill equip 
ment, transportation, and the like, that 
into the original bar-stock 


was put 


equivalent of the scrap and chips to 


make a serviceable product. 


N 


circling river of scrap flows through the 


UCH of this effort has to be put 


forth over and over again, as the 


mills on its journey to the shell forges 
and machine shops and thence back 
again to the open hearth. If one is so 
minded, there are other, and more 
cogent arguments in favor of retaining 
the old, reliable pierce and draw, at 
least for many applications, until such 
time as more mature experience and 
the steady advance of shell manufac 
turing technology dictates a major shift 
in policy. 

Jut even in the present state of the 
art of cold-forming shell, with its low- 
ered demands on alloys (notably man 
ganese), shortages might force our 
hand, just as a lack of sufficient copper 
compelled the use of steel for cartridge 
cases during the last war. 

The counselors of caution toward an 


overly enthusiastic acceptance of cold- 
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forming, as opposed to hot-forging and 


machining as a means of making shell, 
reasonably enough point to some other 
considerations of which we must take ac 
count. Steel at forging heat is in the 
austenitic condition, austenite being a 
solid solution of carbon in gamma iron 
and possessing characteristics similar 
to, but not identical with cool steel. 
At room temperature, steel is ferritic 
and, to a slight extent in the case of 
the dead mild steels familiarly used in 
cold-forming, pearlitic. At forging heat, 
the face-centered austenitic lattices 
readily accommodate themselves to the 
torturing thrusts and squeezes of the 
hydraulic press or the hammer. They 
flow and regroup in finer grain size, 


the heavier the punishment. 


HERE is a “healing” tendency in 
steel at forging heat which manifests 
itself in a large capacity to “bury” im 
from the 


perfections open 


hearth and ingot-making stages of steel 


arising 


manufacture and in the virtual absence 
of that notch-sensitivity especially char 
acteristic of cold-worked or, indeed, ol 
any hard steel. 

For this reason there appears to be 


little doubt but that steel which serves 
the shell forge well and rarely opens 
up under the press might on occasion 
give trouble in cold-forming. 

The simple truth is that for cold 
forming operations the cleaner the 
steel, the lower the contents of phos 
phorus and sulphur, and the smaller 
the percentages of such residuals as 
chromium, copper, and molybdenum, 
the better. In fact, if the sulphur ex 
ceeds about 0.03 per cent, the steel can 
not be cold-extruded successfully. The 
percentage of residuals should not be 
greater than 0.20 per cent for trouble 
free operation. 

Thus a single, or indeed several, sup 
pliers might not be able to furnish all 
the steel necessary, even for a particular 
And if the 


trom 


item. manufacturer pro 


cured his steel more than one 
source, his operations might have to be 
adjusted accordingly. 

Certain steels, for example, harden 
more under cold work than others, 
necessitating additional annealing op 
erations which might not help because 
of the risk of grain growth and con 
sequent increased possibility of crack 


ing in the draws. 


This excessive tendency to work 
harden could arise from the presence 
of silicon in excess of the tolerable 0.10 
per cent recommended by one facility. 
This producer uses steel which is fully 
killed and hot topped, thus ensuring 
finer grain and less risk of the stringer 


type of inclusions ordinarily found in 


silicon-killed steels 


bp might well bring us to the 
point of inquiring whether any sort 

of compromise is practicable between 
hot-forging and cold-forming—a sort of 
middle course in which scaling would 
be largely or wholly avoided by rapid 
heating of the slug, by induction or by 
somewhat lower temperatures 

torging. A 


rich in 


than are now customary 1n 


c arbon 


neutral atmosphere, 


monoxide or lithium, might also be 


employed. These hot operations would 
be confined to the earlier stages of th« 
entire process in which a cup is formed 
But greater care in the heatin 
the partial cooling of the slug prior to 
forging would have to be taken lest we 
be plagued, as in the past, with eccen 
After hot-forging of 


tricity of the cup 
the cup, cold-forming would be re 


Technician checks the outside measurements of a 105-mm. high-explosive shell manufactured by the Mullins Koldflo process 
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tained for the later operations of for 
ward extrusion to length, expansion of 
the bourrelet, and nosing, in order to 
bring up the physicals and preserve the 
other characteristics of the 
cold-formed blank. 

In this way we might not only ren- 


desirable 


der a wider range of steels acceptable 
but reduce the demand for presses of 
large capacity. 

By way of specific illustration of the 
present status of the manufacture of 
shell, the starts 
with a slug sawed from a 5-inch round. 
This is chamfered and buffed, pickled 


to remove any mill scale, then given 


cold-formed 105-mm. 


a phosphate coat, followed by a soap 


coat for lubrication in the die. 


HE phosphate coat acts as host to 

the lubricant in the first squeeze, 
called a sizing operation, in which the 
slug begins its progress through a series 
of heavy squeezes, in various punch and 
die combinations aimed at producing 
an elongated, boattailed cylinder with 
tapering walls and a closed base. 

If this process is considered, it will 
be apparent that any attempt to change 
the shape of the cylindrical slug to a 
long boattailed cylinder in one opera 


Comparison of operation sequence in 


tion would be doomed to failure, not 
only on account of tooling problems but 
also because of the increase in resistance 
and the mounting risk of cracking as 
manipulation work-hardened the steel. 
The process is, therefore, subdivided. 

Thus, in the earlier stages, the sized 
slug, with its centering depression in 
the upper end, is subjected to “back- 
ward extrusion” of the walls to form 
a cup. Thereafter this thick-walled cup 
is “extruded forward” by a punch and 
die combination in which the body of 
the punch fits the upper portion of the 
die like a piston and, by the exercise 
of considerable pressure, causes plastic 
flow of the steel through the annular 
opening between the extended nose of 
the punch and the die. In this manner 
the body of the shell is lengthened as 
the steel runs ahead of the punch. 

The reader who is familiar with the 
operation sequence in manufacturing 
shell from forgings would be at no 
great loss if he attempted to visualize 
the remainder of the process by which 
the cold-formed body becomes a fin 
ished shell. He would have to remem- 
ber that we try to avoid breaking the 
satinlike skin 
present, we 


smooth, with tools ex 


cept where, at must; 


cold-forming and hot-forging shell. 





COLD-FORMING 


. Sawing the slug 
. Deburring and buffing the slug 
. Pickle, bonderize, and lubricate 
. First squeeze to cabbage 
. Same as 3 
. First cupping (rearward extrusion) 
. Grind out any seams 
. Full anneal 
. Same as 3 
. Second cup (rearward extrusion) 
. Same as 3 
. Third cup (rearward extrusion) 
. Same as 3 
. Extend by forward extrusion 
. Same as 3 
. Expanding bourrelet 
. Nosing 
Stress relief 
. Same as 3 
. Bore nose and chamfer 
. Machine band seat 
. Grind the bourrelet 
. Thread nose for fuze 
. Squeeze on band and machine 
. Weld on base plate 
. Paint 


FORGING AND MACHINING 


1. Billet separation 

2. Heating for forging 

. Descaling 

. Pierce 

. Clean cavity 

. Draw through dies 

. Cooling after forging 

. Cavity shot blast 

. Cutting blank to length 
. Centering the base 

. Rough turn 

. Heating for nosing 

. Nosing 

. Heat treatment 

. Testing for hardness 

. Second shot blast 

. Bore nose and chamfer 
. Finish turn the body 

. Finish base 

. Machine band seat 

. Thread nose for fuze 

. Grind the bourrelet 

. Squeeze on band and machine 
. Weld on base plate 

. Paint 











namely, the groove for the driving 
band. Thus, the protuberances of the 
bourrelet are squeezed out instead of 
being machined out of the body and, 
later, ground. 

In this same operation, the flared lip 
left around the mouth in the forward 
extrusion process is ironed out in prepa- 
ration for nosing. As in the case of the 
forged shell which has arrived at this 
point after a series of machining op- 
erations, there and 
tapping, operations pertaining to cut- 


remain nosing 
ting the band groove and seating and 
machining the driving band. 

As in the base of hot-forged shell, a 
base plate is now welded on, lest 
basal porosity permit the entry of pro- 
pellent gases during the flight through 
the barrel of the gun. 

The operation sequence in cold-form 
ing might be summarized and identi 
fied for comparison with the operation 
sequence of the hot-forged and ma 
chined shell as shown in the table be 


low. 


()* paper, at least, it does not appear 

~” as though there was much to choose 
between cold-forming and hot-forging, 
including machining, as far as the 
number of separate and separable op- 
erations is concerned. If 
heavier and tooling more of a problem 


presses are 


in cold-forming, tools last longer as a 
result of operating on a cool blank. For 
example, piercing punches in hot-forg- 
ing last only some three to six hundred 
shells before requiring redressing and 
have a total life of about two 
thousand shells. 


may 


By comparison, George E. Whit- 
lock reports in OrpNnance that “good 
punch life varies between 50,000 and 
200,000 pieces before redressing, de- 
pending upon the size of the (cold- 
formed) shell. By using carbide, the 
piece rate can be greatly increased.” 

If superior steel must be used, less 
of it is required per shell and more 
than proportionately less manganese. 
For instance, since the finished weight 
of a 105-mm. shell is around 
pounds, hot-forging will call for a billet 
weighing about 42 pounds—entailing 
a scale and chip loss of 17 pounds. 

Cold-forming necessitates no more 
than a few extra ounces on the original 
slug and a total scrap loss from all 
causes of about five or six pounds per 
shell from all causes. 
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Ceramics for Rockets 


Lining the motors of jet-propulsion power plants with ceramics 


can solve the troublesome problems of heat transfer and the 


erosion of the nozzle throat due to chemical or mechanical causes 


W. H. Duckworth and J. J. Krochmal 


UTSTANDING 


been made during the past few 


progress has 
years in developing ceramic 
lined rocket motors. For example, in 
1946, the firing time of a particular 
uncooled motor was limited by nozzle 
erosion to something like twenty sec 
onds, even when an inefficient propel 
lent-mixture ratio was used to keep con 
ditions mild. 

Today, using a_ propellent-mixture 
ratio that gives close to optimum per 
formance, ceramic-lined versions of this 
motor are practically indestructible. 
Continuous hrings of over five minutes’ 
duration and numerous repeat firings 
do no damage to them. 

This example is given to indicate 
progress, not to imply that a clear-cut 
solution exists to obtaining a satisfac- 
tory service life from all rocket motors. 
There are a variety of motors, and each 
presents an individual problem requiring 
experimentation to arrive at a ceramic 
lining that will yield satisfactory serv- 
ice. However, considerable background 
in materials and designs has been de 
veloped to guide such experimental 


work. 


ROCKET motor is a jet-propulsion 
+% power plant that does not use at- 
mospheric oxygen for combustion. For 
practical purposes, the forward mo- 
mentum, or thrust, it produces is the 
reaction of a jet of hot gases ejected 
rearward. The action producing this 
reaction is the product of the mass and 
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velocity of the gases upon exit. In the 
interests of a high gas velocity, hence 
a high thrust, it can be shown that the 
gases should be as hot as possible. 
Figure 1 is a schematic drawing of a 
rocket motor. To produce a supply of 
high-temperature gas in the chamber, 
chemical reactions are utilized. Al 
though the reaction of a solid charge 
placed in the chamber can be used, this 
discussion is confined to the reaction 
produced by feeding liquid chemicals, 
or propellants, continuously into the 


chamber. 


NCOOLED, liquid-propellant 
rocket motors, to be useful, impose 
unprecedented temperature demands on 
the materials of construction. Tempera 
tures of the order of 4,000 to 7,000 de 
grees Fahrenheit and pressures of 300 to 
1,000 pounds per square inch in the 


combustion chamber must be consid 
ered. 

Operation may be anywhere from five 
seconds to, perhaps, thirty minutes. The 
exit gases reach sonic velocity at the 


throat of the nozzle and supersonic 





Mr. Duckworth ts chief of the 
Ceramic Division, Battelle Me- 
morial Institute, Cleveland, 
Ohio. Mr. Krochmal ts project 
engineer, Power Plant Labora 
tory, Wright Air Development 
Center, Dayton, Ohio. 





velocities downstream from this point. 


In the case of ceramic-lined rocket 


motors, the ceramic material has two 
functions: to maintain the inner con 
tour of the chamber and nozzle and 
to prevent a metal stress-bearing hous 


Heat 


transter rates are greatest at the nozzle 


ing trom becoming overheated 


section, and motor performance is af 
fected more by changes in area at the 
throat than at any other section. It fol 
that the 
the most difficult lining-material prob 


lows nozzle section presents 
lem. 


The 


ceramic-lined rocket motors at the pres 


major advantage in utilizing 
ent is simplicity of design which in 
turn leads to low-cost mass-production 
Another that of 


techniques. saving is 


critical materials and even steel itself, 
which, in time of war, is also a vitally 


important resource. 


HE question of performance of re 

generatively cooled versus ceramic 
lined uncooled units is one yet to be 
answered. In cooled units, the coolant 
propellant absorbs heat which is again 
made available for combustion when 
the coolant eventually reaches the com 
bustion chamber. In uncooled units, 
some heat energy is lost through the 
walls to the atmosphere. 

These losses are minute when com 
pared with the over-all combustion 
process and may never be missed since 
the hot inner wall of the uncooled unit 


tends to improve the quality and char 
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Fig. 1. 


Schematic drawing of an elementary rocket motor showing fuel containers, 


feed lines, and combustion chamber. 





acter of combustion. It is conceivable 
that future 
motors might require the use of both 


severe requirements of 


ceramic linings and regenerative cool 
ing. 

Weight is an important factor in 
rocket No blanket statement 
can be made as to the superiority of 
either uncooled or regeneratively cooled 


motors. 


designs in this area of consideration. It 
must be stressed that each application 
should be considered individually with 
the two design techniques. 

If a weight advantage exists in the 
uncooled unit, no questior exists as to 
the final choice. If no weight advantage 
or disadvantage is apparent, simplicity 
and cost then become the deciding 
factors, and again the choice will favor 
ceramic-lined uncooled units. 


SPECIFIC ceramic material may 

be satisfactory for the nozzle of 
one motor and not for another. Among 
the materials that have performed suc- 
cessfully, but not universally so, are the 
refractory oxides, zirconia and beryllia, 
various special silicon carbide bodies, 
graphite, and zirconium boride. 

As evidence of the variability of con 
ditions for different rocket motors, let 
us consider the properties of these ma 
terials in a general way. All of them 
have high melting points, above 3,600 
Fahrenheit, but the 
which they exhibit plastic deformation 
varies considerably. Their hardnesses 
and thermal conductivities cover an ex- 


temperature at 


1000 


tremely wide range. The refractory 
oxides are, of 
sistant, while bare graphite is readily 
oxidized. 
Although, as 


of most 


course, oxidation re- 


indicated, extremely 
wide ranges properties are 
covered by the field of refractory ce- 
ramics, all of them are brittle. They can 
deform very little without fracturing. 


For this that 


ceramic linings be supported intimately 


reason it is necessary 
and uniformly in the metal housing. 
Otherwise, in transmittirg the sudden 
pressure loads to the housing, stress 
concentrations will cause cracking and 
spalling. Real progress in developing 
ceramic-lined motors began when this 
fact was realized and accounted for in 
designs. 

In the usual design of ceramic-lined 
rocket motors, a cast or rammed ce- 
ramic backing material is used in the 
annulus between the preformed ceramic 
lining and the metal housing. Castable 
ceramics have been developed specially 
to provide certain properties. In par 
ticular, they must not shrink upon set- 
ting and curing, or they will not pro- 
vide the required uniform and intimate 
support. 


HE type of backing materials devel 

oped at Battelle Memorial Institute 
are lightweight refractory concretes or 
plaster mixes. Figure 2 shows the gen 
eral design of a ceramic-lined motor 
employing a backing material. 

Other advantages are gained through 


the use of this design. Some of the 
better ceramics for linings, such as sili 
con carbide or graphite, have relatively 
high thermal conductivities. Added in- 
sulation provided by the backing mate- 
rial can alleviate problems caused by 
overheating of the metal housing. 

The use of the backing material also 
eliminates the need for close tolerances 
on the outside diameter of the ceramic 
lining, thus reducing fabrication costs. 
Lastly, motors of this design are rather 
easily and cheaply assembled. 

Schemes thit do not involve backing 
materials have also proved successful. 
In these cases, uniform support of the 
ceramic is provided by direct contact 
with the housing, making their use 
unattractive for linings of high-con- 
ductivity ceramics. 


MALL tilelike segments of ceramic 

have been used to build up the lin- 
ing. As can be seen, this particular de- 
sign introduces complications in fabrica- 
tion and assembly not encountered with 
sleeve-type linings. 

In another case, intimate metal shells 
have been applied to the outside of the 
ceramic liners by flame spraying or 
electroplating. These were then ma- 
chined and shrunk into a steel sleeve. 

The problem of lining the chamber 
section seems to be pretty well in hand. 
Many uses for rockets require only one 
shot, allowing the use of common re- 
fractories in the chamber 
fact, the use of a preformed chamber 


section. In 
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liner often appears unnecessary; rather 
long duration firings have been made 
with the cast backing material exposed 
in the chamber section. 

As mentioned earlier, the severest 
conditions in a rocket exist at the 
throat section. Sometimes relatively ex- 
pensive materials or materials which 
are difficult to fabricate into large or 
complex shapes are necessary to with- 
stand these conditions. In such cases, 
designs have been used successfully 
where throat inserts-of the special ma- 
terial are placed in nozzles of other 
ceramic materials. 


| ee example, a simple ring of a very 
hard, dense refractory might be used 
for the throat in a relatively soft, easily 
machinable graphite nozzle. 

One can list several variables that af- 
fect the performance of ceramic linings, 


From this list it can be seen that 
there are many factors that can be ad- 
justed to achieve best performance from 
ceramic linings in a motor. 
Unfortunately, these adjustments can 
hardly be guided by theoretical treat- 
ment, and the properties required for 
the ceramic components can be speci- 
fied only in general terms. Service tests 


given 


of the specific motor and keen analysis 
of the results, therefore, become the 
only tools for arriving at the best ce- 
ramic lining. 

The causes of possible failure of the 
throat might be chemical attack, me 
chanical erosion, melting, or thermal 
stresses. 

In the case of chemical attack, ad- 
the propellent-mixture 
ratio offer one means for correction. As 
another, the chamber might be length 
ened so that gases are less corrosive at 


justments in 


Thermal-stress failures can be cor- 
rected in several ways. The heat-trans- 
fer conditions can be adjusted by 
changes in liner or backing-material 
thickness to temperature dit 
ferences, hence thermal stresses. 

Precompression of the liner, through 
the use of a shrink fit or an expanding 
backing material, offers opposition to 


the critical thermal stresses. The poros 


reduce 


ity of the material can be increased to 
a point where thermal-stress cracks will 
not propagate in it and, by this means, 
the material made to resist failure 


H‘ IWEVER, 
make the 


more prone to failure by mechanical ero 


increases in porosity 


material weaker and 
sion. The use of the segmented-liner de 
sign reduces the size of the ceramic parts, 
and lower thermal stresses result. 


Summarizing these remarks, ceram 
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Fig. 2. 


including: (1) Mechanical, chemical, 
and thermal properties of the lining 
material; (2) the type of design, in- 
cluding the properties of backing ma- 
terial and the amount of precompres- 
sion in shrink fit, if used; (3) thickness 
of ceramic lining and of backing ma 
terial; (4) injector design, or homoge- 
neity of gases across various sections; 
(5) type of propellants; (6) ratio of 
components in propellant mixture; (7) 
size of motor; (8) chamber pressure; 
(9) firing duration. 
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the throat. The material might be 
changed, either toward one less easily 
oxidized or reduced, whichever is indi- 
cated. If graphite is oxidized or me- 
chanically eroded, hard protective coat- 
ings can be applied to it as a corrective 
measure. 

Erosion of the throat often is local- 
ized at one or more points on the cir 
cumference. Refinements in the injector 
design to give a more uniform gas flow 
across the throat have been 
used to eliminate this trouble. 


section 


Diagram of uncooled rocket-motor assembly shown in horizontal view at right; vertical cross-section at left. 


ics for lining rocket motors are tech 
nically feasible and useful. Such as 
semblies are amenable to theoretical 
treatment to a degree, but the limita 
tions and performance of each motor 
remain to be established by keen ob 
servations in service tests. 

The limitations are imposed by de 
sign factors as well as material proper 
ties, but sound engineering practices 
are available both to the design and 
reduce each 


the ceramic engineer to 


conceivable limitation 





Armament Technology 





New Rifles for Old 


A discussion of the characteristics of the lightweight weapons now 


being tested by the Army and the Marines for possible acceptance 


as the standard small-arms to be used by United States combat forces 


RE lightweight rifles being con- 
sidered to replace some of our 
standard small-arms weapons of 

today? Yes. For a number of years the 
Army and Marine Corps have been giv- 
ing serious consideration to adopting a 
new rifle. The question immediately 
arises, “What is wrong with our pres 
ent-day rifles?” 

To answer that question it might be 
well to look back a number of years 
and ascertain why the Army and Ma- 
rine Corps are seeking a new rifle. 

Immediately after the conclusion of 
World War II, 
nel in this country agreed that a re 
quirement existed for a new cartridge 


Ordnance _ person 


that could be fired from both rifles and 
machine guns. The objective was to 
develop the smallest possible round 
and yet retain the performance and 
the caliber 


stopping characteristics of 


.30 M2 cartridge. 


N 1947 a conference was held among 

the United States, Canada, and 
Great Britain to discuss a common 
round to be used by those three na 
tions, but differences in military charac 
teristics of the ammunition to be adopted 
precluded reaching an agreement. 

The United States was committed to 
an all-purpose round to be fired from 
rifles and machine guns, whereas the 
United Kingdom was committed to a 
short, low-powered cartridge based on 
the premise that the round would be 
fired from rifles only. 
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During the years that followed, vari- 
ous tests were conducted at the Aber- 
deen Proving Ground, Md., on the 
United States caliber .30, T65, ammuni- 
tion and the United Kingdom’s .280 
or 7-mm. cartridge. These tests proved 
that the United States T65 ammuni- 
tion was superior to the .280 cartridge 
in respect to penetration characteristics. 

Adoption of a common round for 
the three 
tions was so important that the subject 
conference of De- 
United States, 
Canada, France, and the United King 


use by aforementioned na- 
was discussed at a 


fense Ministers of the 


dom. 

The two contending rounds were 
again the caliber .30, T65, ammunition 
of the United States, and the .280 car- 
tridge of the United Kingdom. Once 
again the differences in military char- 
acteristics of both nations precluded an 
agreement being reached. 

At this point, the three powers turned 
the entire matter over to the North At 
lantic Military Committee of NATO 
and a working party was selected to 
conduct tests at the Aberdeen Proving 
Ground to determine the best cartridge. 
An agreement was not reached at this 


time, but certain recommendations were 
made by the interested powers. 

The importance of adopting a suit- 
able round was amplified when the 
subject was discussed by Prime Min- 
ister Churchill and the President of the 
United States during the former’s visit 
to this country. At a military meeting 
held incident to the Prime Minister’s 
conference, the Chief of the Imperial 
General Staff proffered a compromise 
round—the .280 bullet in the T65 case. 


HE answer given by the United 

States was that if the United King- 
dom were agreeable to an increase in 
cartridge power there would be little 
difference between the .280 cartridge 
and the caliber .30, T65, ammunition 
at the 


agreement was not reached. 


power level. Once again, an 


Subsequent to the above conferences 
BBC was 


set up. This committee was composed 


a committee known as the 
of representatives of Britain, Belgium, 
Canada. Its 
velop the best 7-mm. cartridge to com- 
against the 


and mission was to de- 


technical _ tests 


States 


pete in 
United 
mun‘tion. 


caliber .20, T65, am 

Tests were conducted, and, as a re 
sult of these tests, the various nations 
interested in a round for 
NATO recommended that the T65 am- 


munition be adopted. This recommen- 


common 


dation was approved. 
What is this T65 ammunition? This 
caliber .30 


new ammunition is a 
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(7.62-mm.) cartridge measuring only 
2.8 inches in length. The bullet weighs 
147 grains, and it is propelled to its 
target by the new ball-type powder 
which is designated M1g propellant. 

Twenty rounds of the new ammu- 
nition weigh 1.04 pounds compared 
with 1.18 pounds for twenty rounds of 
the M2 cartridge. Strange as it may 
seem, the new ammunition is as ac- 
curate as the standard M2 round, and 
its exterior ballistics are on par with 
the M2 round. 


HE NATO powers found them- 
selves in a very unique position, 
since they now possessed a standard 
round and had no standard weapon to 
fire it. The United States and other 
NATO powers are now engrossed in a 
series of tests to come up with suitable 
lightweight rifles to fire the T65 or, 
as it is now called, “cartridge, NATO, 
caliber 7.62-mm. 
ammunition.” 
The U. S. Army 
has been testing 
lightweight __ rifles 
since 1950. The 
Marine Corps is in 
the process of con- 
ducting tests of 
lightweight _ rifles 
at the Marine 
Corps Equipment 
Board, 
Va. The results of 
the Army’s tests 


scope ol 


Quantico, 


and the 
the Marine Corps 
tests are classified 
and will not be 
discussed here. 
However, it 
be said that at the 


time the 


may 


present 
field has been nar 
rowed down to 


two rifles. These 
are the 


Fabrique Nation 


Belgian 


ale rifles and the 
American T44 ri 
fles (see pictures ). 

The 


Nationale rifles are 


Fabrique 


manufactured by 
the Fabrique Na 
tionale d’Armes de 
Guerre, s. a., Her 
.280 British 


stal, Belgium. The 
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T44 rifles are test weapons developed 
by the Ordnance Department of the 
United States Army and are not being 
manufactured at present. 

The Fabrique Nationale rifle falls into 
two categories: a light-barrel version 
and a heavy-barrel version. With a few 
exceptions to be described later, the 
rifles are identical. 

The Fabrique Nationale rifle, here 
after to be abbreviated FN, was de 
signed by D. D. Saive of the weapons 
design and development department of 
the Fabrique Nationale Company. In 
1949 Or 1950 it was chambered to re 
ceive the British .280 cartridge and 
later, at the the United 
States, was chambered to receive the 
new 7.62-mm. NATO cartridge. 

The light-barrel 
version of the FN 
rifle measures ap 
415 
over-all 


request of 


proximately 
inches in 
length, exclusive 
of the new U. S. 
flash 
suppressor. With 
flash suppressor, 
the rifle measures 
about 44.5 inches 
over all. The rifle 
weighs approxi- 
mately 8 pounds, 


prong-type 


9g ounces. 

The 
gas-operated, fed 
the bottom 


weapon is 


from 
by means of a 20 
round magazine, 
and contains a 
change lever lo 
cated on the left 
side of the trigger 
group, permitting 
either semiauto 
matic or automatic 
fire at a rate of 
from 650 to 700 
rounds a minute. 

The weapon has 
a maximum range 
of 3,500 yards and 
a maximum effec 
tive range of 600 
yards. The muzzle 
velocity is ap 
proximately 2,805 
feet a second. 

It appears that 


every effort has T65 NATO 


been made to get the center of gravity 
of the weapon in line with the axis of 
the barrel. This, coupled with the loca 
tion of the gas cylinder on top of the 
barrel, tends to overcome the climbing 
of the weapon during automatic fire. 
The rifle has a gas regulator which 
permits regulation of gases to the re 
coiling parts. The expended gases are 
dissipated by means of two small holes 
drilled in the top of the gas cylinder, 
approximately two 
inches from the 
face of the piston. 
The rifle is de 
signed so that a 
grenade launcher 
may be affixed over 
the flash suppres 
sor. By rotating 
the gas cylinder 
plug 180 degrees, 
the gas port is 
shut off, and all 
the gases are then 
utilized to project 
the rifle grenade to 
its target. Rotation 
of the gas cylinder 
plug go degrees 
permits removal 
of the plug, pis 
ton, and spring. 
The rifle is very 
simple to field 
strip. By cocking 
the hammer and 
pressing down on 
the locking lever 
the weapon can be 
broken similar to 
a shotgun (see il 
lustration on page 
1005). 
The 
bolt 


bolt and 
carrier are 
then withdrawn 
through the rear 
of the cover. The 
bolt 


may then be 


easily removed 
from the bolt car 
rier, and, if so de 
sired, the hiring 
pin retaining pin, 
hring 


pin, fring 


pin spring, extrac 
tor, and the ex 
tractor spring may 
be removed 
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The T44 rifle disassembled. This light-barrel version resembles the standard U. S. 


employs a rocking-type bolt. When the 
change lever is set for semiautomatic 
operation, and assuming that a cartridge 
has been fired, the following action takes 
place: 

As the bullet 


which is located at the top of the barrel, 


passes the gas port, 
a certain quantity of gas, depending on 
the setting of the gas regulator, passes 
through the gas port and impinges upon 
the face of the piston. The piston is 
driven to the 


rear, compressing its 


spring, and strikes the bolt carrier. 


HE bolt carrier is then driven to the 
rear independently for a distance of 
about half an inch. After this 
pendent travel, the ramps of the bolt 


inde 


carrier engage the cam of the bolt and 
the bolt is then lifted out of engagement 
with the locking shoulders. The action 
is thus unlocked, and the bolt and bolt 
carrier travel to the rear together, cock 
ing the hammer. 

During this rearward movement the 
bolt carries with it the spent cartridge 
case from the chamber and ejects it. 
The spent cartridge case, upon ejection 
from the weapon, strikes the right side 
of the cover, and lands to the right 
front of the shooter. 

By this time the work of the piston 
has been accomplished and the piston 
returned to its forward position by 
means of the compressed piston spring. 
The bolt bolt 


brought to rest by the driving spring 


and carrier are now 
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which has been compressed in the butt 
stock of the rifle. 

The compressed driving spring now 
drives the bolt The 
bolt, carried by the bolt carrier, strips a 


carrier forward. 
cartridge from the top of the magazine 
and seats it in the chamber. 

When the forward portion of the 
bolt reaches the face of the barrel the 
bolt carrier rides up and over the bolt, 
forcing the bolt down. This action en- 
gages the bolt in the locking shoulders. 

At this point the extractor engages 
the rim of the cartridge. The bolt car- 
rier, having completed its work, is held 
in its extreme forward position by the 
driving spring, and the weapon is ready 
to fire. 

The above description covers semi 
automatic firing. For automatic firing 
the procedure is the same except that, 
by means of the change lever, the 
weapon is allowed to fire automatically 
as long as the trigger is held in the 
rearward position or until the magazine 
has exhausted its ammunition. 


URING automatic fire the sear is 
held out of engagement, and the 
entire firing cycle is controlled by the 
forward, or safety, sear. This sear is lo 
cated on the left side of the receiver and 
held in place by a flange on the trigger 
group and by the spindle pivot. 
The forward sear is so designed that 
its rear projection contacts a slot in the 
hammer. This action prevents the ham- 


rifle, caliber .30, M1. 
mer from falling until the bolt is locked 
in the fully home position. 

The heavy-barrel version of the FN 
is identical with the light-barrel model 
as far as operating parts are concerned. 
The only differences between models 
are that the heavy-barrel rifle has a 
hinged butt plate, a heavier barrel, and 
a bipod (see page 1006). 

The FN rifles have a rear-type ramp 
sight, with aperture, graduated up to 
600 yards. There is an automatic stop 
provided on the rear sight to prevent 
a sight setting greater than 300 yards. 
For ranges over 300 yards it is necessary 
for the firer to depress a small spring; 
this disengages the stop, and the sight 
may then be moved to any range up to 
600 yards. 


HE provision for the automatic stop 

of the rear sight at 300 yards is based 
on the premise that the average soldier 
in combat does not, as a rule, engage 
targets over 300 yards with a rifle. 

The rear sight has no provision for 
manual windage adjustment. The only 
adjustment provided is by means of two 
screws which are located at each side 
of the rear sight. These screws are used 
when the firer is zeroing his weapon. 

If left windage is desired the shooter 
loosens up the screw on the left side of 
the sight and tightens the right screw. 
This adjustment moves the rear sight to 
the left. When the weapon has been 
zeroed to the shooter’s satisfaction the 
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screws are then tightened. The manual 
adjustment of rear sights is eliminated 
based on the premise that a soldier in 
combat does not have time to set wind 
age on his sights and therefore usually 
resorts to “Kentucky windage.” 

The front sight of the FN rifles is a 
post-type sight and is adjustable in ele 
vation and depression for assistance in 
zeroing the weapon. 

Each of the above weapons is pro 
vided with a pistol grip which is re 
cessed to receive the trigger guard as it 
is pivoted downward. This provides a 


cold-weather trigger for arctic firing. 


ET us now discuss the T44 rifles. As 

was previously mentioned, these ri- 

fles were developed by the Ordnance De- 

the U. S. Army 

modified versions of the standard U. S. 
rifle, caliber .20, Mr. 

The light-barrel version, the T44. 


partment of and are 


measures forty-one inches in over-all 
length exclusive of the flash suppressor. 
With flash suppressor it measures ap- 
proximately 44.4 inches. The rifle is gas 
operated and weighs only 8 1/3 pounds 
without magazine. 

By means of a selector switch located 
on the top right side of the receiver the 
rifle may be fired automatically or semi 
automatically. The rifle, like the FN, is 
the bottom of the re- 
ceiver by means of a 20-round magazine 


NATO, caliber 


also fed from 


loaded with the new 
7.62-mm. ammunition. 

A bayonet or grenade launcher can 
be affixed to the flash suppressor. The 


T44 also has its counterpart in the 


T44E1—the heavy-barrel version of the 
rifle. With a 
pointed out later, the two rifles are al 


few exceptions to be 
most identical in every respect. 

Operational power for these rifles is 
provided by means of a gas cutoff and 
expansion system. This system provides 
for a measured quantity of gas to be 
metered off and allowed to expand, 
thereby providing the power stroke. It 
differs from the impingement-type sys 
tem in that the sharp blow created by 
the gas on the piston 1s eliminated. 

It is reported that such an expansion 
type system is satisfactory, but the au 
thor understands that experimentation 
is being directed toward an impinge 
ment-type gas system for any produc 
tion models of the T44 rifles. 

For semiautomatic fire the selector is 
rotated so that the smooth face of the 
selector is facing the hirer. The function 
of the rifle for semiautomatic firing is 
identical with the standard M1 rifle. 

To fire the rifle automatically the se 
lector is rotated until the letter “A” is 
facing the shooter. Continuous depres 
sion of the trigger will fire the rifle auto 
magazine is ex 


matically until the 


hausted or until the trigger is released. 


HAT happens when the selector is 
rotated for automatic fire? Assum 
ing that a cartridge has been fired from 
the weapon, the gases following the 
bullet as it moves down the bore are al 
lowed to pass into the gas cutoff and ex 
pansion system. 
A certain quantity of gas expands 
and asserts itself against the face of a 


short piston which, in turn, acts upon 
the operating rod, thereby forcing it to 
the rear. The operating rod moving to 
the rear compresses the operating-rod 
spring over the operating-spring guide. 

After the operating rod has continued 
to the rear for approximately half an 
inch, the camming surface on the inner 
face of the operating-rod handle con 
tacts the bolt roller, located on the right 
side of the bolt lug, rotating the bolt 
counterclockwise and unlocking the ac 
tion. The firing pin is withdrawn, and 
handle 


the operating-rod disengages 


from the hook of the connector as 


sembly. 


f eiawe disengagement of the connector 


assembly permits the assembly to 


rotating the 


move to the rear, thereby 
sear-release assembly out of contact with 
the sear. 

The bolt, traveling to the rear, cocks 
the hammer, extracts and ejects the spent 
cartridge case, and is finally brought to 
rest by a combination of the compressed 
operating-rod spring and a filler plate 
located at the rear of the receiver. 

The filler plate just mentioned would, 
in all probability, be eliminated from 
any production models of the T44 rifles. 
It is necessary in the experimental mod 
els to shorten the M1 receivers so the 
new NATO ammunition, which is ap 
proximately half an inch shorter than 
the standard M2 cartridge, may be hired. 

Assuming that the trigger is being 
held to the rear, the sear engages the 
hammer hooks and holds the hammer 


to the rear. As the operating rod moves 


The light-barrel FN rifle field-stripped. The weapon weighs about 8 pounds, 91 ounces, without magazine. 
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The heavy-barrel counterpart of the T44 complete with bipod rest. 


forward, under power provided by the 
compressed operating-rod spring, the 
hammer of the rifle is retained in its 
rearward position until the handle of 
the operating rod contacts the hook of 
the connector shaft. 

When the handle of the operating rod 
contacts the connector hook, the con- 
nector shaft rotates the sear release, 
causing the release to press upon the 
sear. This pressure causes the sear to 
disengage itself from the hammer, and 
the hammer is then allowed to fall. 

In the event the trigger, during auto 
matic fire, is released, the hammer is 
prevented from falling because, al- 
though the hammer has been released 
by the sear, the trigger lugs will engage 
the hammer hooks and hold it to the 
rear. The action here is identical with 
that of the Mr rifle. 

Upon exhausting the 20-round maga 
zine, the follower of the magazine con 
tacts the bolt-holding device, and the 
bolt is held in the open position. 


olen disassembly of the T44 rifles is, 

except for a few minor details, simi 
lar to that of the standard Mr rifle. It is 
not as simple as that of the FN rifles, 


but neither is it complicated. If you can 
remove the trigger group and the op 
erating rod and spring from the M1 
rifle you will have no difficulty in field 
stripping the T44 rifles (see page 1004). 

There are no follower assembly, bullet 
guide, operating-rod-catch assembly, fol 
lower arm, follower-arm pin, or follower 
rod to remove since all these parts have 
been eliminated during the change-over 
to the T44 rifles. 

The trigger group on the T44 light 
barrel rifle is almost identical with that 
of the Mr rifle. The main differences in 
the trigger group of the T44 and the 
M1 are that the sear of the T44 has a 
projection extending toward the right 
for a distance of approximately a quar 
ter of an inch. 

This sear extension permits contact 


between the sear and sear-release assem 
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bly, thereby permitting automatic fire. 
The trigger group of the T44 also has a 
magazine-catch assembly as an integral 
part of the trigger group, whereas no 
such device is necessary on the M1 rifle. 

The main differences between the 
trigger group of the T44E1 and the M1 
riflle are that in instance, the 
T44E1 trigger group contains a rate 
reducer and an elongated sear. When 
the selector is rotated to the automatic 
position the sear-release assembly is ro- 


some 


tated rearward. 

When the operating rod moves to the 
rear in recoil, carrying the bolt with it, 
the bolt forces the rate reducer to the 
rear where it is held in the rearward 
position by the sear release. When the 
trigger is held to the rear the operating- 
rod handle, returning to the forward 
position, contacts the connector hook, 
and the connector shaft moves forward 
releasing the rate reducer. 

The rate reducer falls, striking the 
hammer loose from the sear, and, in 
turn, the hammer falls and strikes the 
firing pin. The time lag between, the 
release of the rate reducer until it strikes 
the hammer which, in turn, must strike 
the firing pin, reduces the rate of auto 
matic fire. 

The front and rear sights used on 
the T44 rifles are identical with those 
on the M1 rifle. 

The performance characteristics of the 
T44 rifles—such as range, rate of fire, 
and muzzle velocity—are similar to 
those of the FN rifles. 

As was mentioned earlier, the T44 
light-barrel rifle has a heavy-barrel coun 
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terpart. The only differences between 
the heavy- and light-barrel rifles are 
that the heavy-barrel rifle has a hinged 
butt plate, a heavier barrel, and a bipod 
assembly. 

Both the heavy-barrel versions of the 
FN and T44 rifles weigh in the vicinity 
of thirteen pounds. This weight does 
not include the magazines. 

What conclusions may be drawn from 
the lightweight rifles under discussion? 
We can readily see the advantages of 
having one lightweight rifle with its 
heavy-barrel counterpart. Just imagine 
the time that would be saved in instruc- 
tion periods alone! 


NCE a Marine or soldier has been 

indoctrinated in the use of the 
light-barrel rifle, he is competent to 
man the heavy-barrel rifle since the 
working parts of both are identical. 

Again, since the heavy-barrel version 
of the lightweight rifles weighs approxi- 
mately thirteen pounds, as compared 
with almost twenty pounds for the BAR, 
the weight saved is a great advantage. 
Already we are thinking about what the 
BAR man is going to do with the seven 
or eight pounds saved. 

That is for the tacticians to say, but 
you can bet your bottom dollar the BAR 
man of with the 
heavy-barrel lightweight rifle, wili be 
capable of moving faster and will be 


tomorrow, armed 


able to carry more ammunition than 
at preient. 

Ammunition-wise, the savings will be 
tremendous. It will take less brass to 
make the cartridges, but the saving will 
come in the fact that the same ammuni- 
tion will be used in all weapons, rather 
than the present requirement for pistol, 
carbine, and rifle ammunition. 

On the 
weapon replacing four: the new light 
barrel rifle will replace the Mr, the 
carbine, and the submachine gun; the 


horizon we can see one 


heavy-barrel version will replace the 


BAR. 


The heavy-barrel FN rifle with hinged butt plate and bipod. 
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Electronics for Ordnance 


Increasing applications of the electron to the field of weapons 


include use in instrumentation, radar, proximity fuzes, fire 


control, and systems for directing and controlling guided missiles 


INCE 1940 a revolutionary change 
in weapon technology has become 
evident—the use of electronics. 
Almost all prior weapons operated 
without any electric or with 

electric elements (switches, relays, mo- 
tors, etc.) but without electronic de- 
vices. “Electronic” devices are those in 
which 


through a vacuum or through gases or 


circuits 


electrons conduct electricity 
semiconductors. 

The field of electronics pertains to 
the electronic devices and to the related 
circuitry. For example, a radio, a radar, 
a public-address system—all are elec- 
tronic. Typical automotive lighting sys 
tems are not “electronic” since they 
use metallic conductors throughout. 

Why, then, has this revolutionary 
trend to electronics taken place in mod- 
ern weapon systems? Obviously, be- 
cause of the advantages of performance, 
precision, producibility, and flexibility. 

ERFORMANCE in electronic de 
sensitivity to €x- 
14 


vices includes 
tremely weak signals (less than 10 
watt) and ability to handle very strong 
signals (more than 10° watts), which 
are a thousand million million million 
times stronger. Weapons for their guid- 
ance need the sensitivity and the high 
power output obtainable from elec 
tronics. 
Performance also includes a_ wide 
spread in function times, nimble opera 
tions in very short times—such as one 


microsecond, used for measuring bul 
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Dr. C. M. Hudson 





Dr. Hudson is a consultant on 
guided missiles and rockets in 
the Office of the Chief of Ord- 
nance, Washington, D. C. 





let speeds—to patient watchdog duty 
where function must be instantly ready, 
yet not usually performed for days at 
a time. 

The performance of electronic equip 
ment includes not only wide ranges of 
power and time but many other func 
tions such as infrared viewing, X-ray 
inspections, and guided-missile compu- 
tations feasible only with electronic 
components for the weapons of today 
and tomorrow. 

The inherent producibility of elec 
tronic components Is an essential asset, 
in military use as much as in the market 
place. The basic items, resistors, ca 
pacitors, inductances (including trans 
formers) and active electronic elements 
(vacuum tubes, gas-filled tubes, transis 
tors, semiconductor diodes, etc.) are, in 
general, feasible for manufacture by 
several independent suppliers. Dimen 
sional tolerances are usually enough to 
allow long-life capability of mass pro 
luction tooling. 

Electrical tolerances are often sur 
prisingly large. For example, most of 
the resistors and capacitors, even ol 
high quality, may have at least plus or 
which 


When 


minus ten per cent tolerance, 


permits ready producibility 


necessary, these components can be pro 
duced to much closer tolerances. 
Precision is an essential characteristic 
of many electronic circuits. Precision, 
that is, in the parameter that matters. 
If we buy a precision frequency stand 
ard, its output voltage may vary several 
per cent, but the frequency remains 
constant to less than one part per mil 
lion. But if we want constant voltage 
(for example, in an electron micro 
scope ) a power supply can be built to 
provide voltage constant to one part in 
thirty thousand from similar electronix 


components 


pr TIMES we need precision in 
timing pulses—a fragment from an 


exploding bomb for example as _ it 


passes two screens in succession to de 


termine fragment velocity. Sometimes 


we need precision in counting the 


waves of a known wave length between 
Sometimes, to 


weapon and its 


hit a 


target. 


fast-moving target, we need a 


precision with speed of calculation 


which no array of relays or mechanical 
I lectronic 


components can _ provide 


equipment provides precision where 
needed. 
Flexibility is inherent in electronics 
design, production, and maintenance 
\ small number of resistor values can 


The 


other 


hill most resistor needs. same is 


true for capacitors and com 


ponents. Even tubes, the most complex 
and expensive components and the ones 


most likely to require replacement, find 
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Designed to operate in aircraft flying at supersonic speeds, the TRADIC digital 
computer operates on less power than the 100-watt bulb held by engineer above. 


most of their application in a few dozen 
types. 

Interchangeability of components 
from several sources of manufacture is 
usual. Rapid tooling and changing ot 
subassemblies and of final assemblies 
is typical of the industry. This, untor 
tunately, is not true of heavy industry 
for weapons, especially where extensive 
tooling and dies are required, nor does 
it include certain items of electronics 
which may require new dies or elabo 
But in many instances 


rate fixtures. 


electronic systems 


benefit greatly from the flexibility in use 


parts of weapons 
of components and of manufacturing 
facilities and personnel. 
PPLICATIONS of electronics in 
the field of weapons include in 
strumentation, radar, proximity fuzes, 
and guidance systems. 
Instrumentation undoubtedly came 
first, and will always be important as 
an application of electronics techniques 
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in weapon technology. Some of the 
early uses were to measure pressure 
with 
cathode-ray oscillographs were used to 


versus time in guns. Circuits 
obtain ballistic information with which 
the gun systems during World War II 
were improved and with which rocket 
systems were built. 

Nonelectronic copper crusher gages 
still are useful for certain peak pressure 
measurements in guns, and mechanical 
gages 
large class of rocket-propellant tests 
during World War II, but for practical 


( Bourdon) were used for one 


purposes most new knowledge on in 
terior ballistics comes through electronic 
measurements. 

Instrumentation on exterior ballistics 
likewise comes largely through use 
of electronic equipment. Perhaps one 
should say “electronic and photographic 
equipment” for a great deal of data on 
projectiles and guided missiles is re- 
corded optically and then reduced with 
manual 


electronic or computations. 


Other data are basically electronic and 
are recorded photographically. 

Instrumentation on all manner of 
complex phenomena—vibrations, fuel 
supply, relative positions of parts, pres- 
sures, air speed, and drag—operates 
electronically. 

Radar techniques apply electronics in 
one or more of these essential functions 
of a weapons system: detection, acqulsi- 


tion, and guidance. 


FTER a target has been detected at 

a weapons site, by radar or visu 
ally, with or without warning from 
other sources, and acquired—that is 
fixed as to its codrdinates and perhaps 
its velocity—decision to engage must be 
made by a human operator, with or 
without electronic aids, or in the most 
specialized systems by electronic equip- 
ment. 

This third function does not utilize 
radar directly but often depends on 
data from radar. 

We are nearly all familiar with basic 
principles by which radar transmits a 
beam of short wave length radiation 
and receives a tiny fraction of that same 
radiation reflected from an_ aircraft, 
ship, or landmark, thereby finding the 
direction and distance to the target. 

Radar also supplies guidance to many 
modern weapons firing at predicted 
impacts or to guided missiles which 
receive additional information during 
travel toward the target. 

Fuzing constitutes another weapon 
function in which electronic technique 
is increasingly important. The prox- 
imity fuze is one, but by no means the 
only, example. In fact the term, “prox- 
imity fuze,” denotes not just one type 
but in reality a whole complex array of 
Different 
nomena, such as radio reflections meas 


fuze types. physical phe- 
uring distance, speed, orientation, or 
reflectivity; heat, capacitance, sound, or 
magnetic properties may be used for 
fuzing. All such fuzes are electronic in 
a few possible ex 


construction, W ith 


ceptions. 


NCIDENTALLY, sophisticated fuz- 

ing is by no means useful only on 
artillery sheil and guided missiles. It 
can be applicable to weapons which lie 
in wait for an enemy such as land and 
underwater mines of all types and even 
traps for low-flying aircraft. 

Highly selective fuzing can, in prin 
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ciple, pass by friendly or unimportant 
situations, yet actuate the warhead 
when the special situation permits de- 
struction of a primary target. Such fuz- 
ing, almost of necessity, requires elec- 
tronic components. 

Guidance systems constitute still an- 
other field of application for electronics 
in weapons. Logically these include the 
which measure 
range and point guns and rockets. 


fire-control systems 

Range measurements became quickly 
accepted, because this measurement is 
easy and precise with electronic equip 
ment but awkward and not so precise 
with optical range finders. Therefore, 
against both aircraft and ships, radar 
ranging is usual. 


BSOLUTE 


and bomb sights also primarily 


altimeters for aircraft 
measure distance to the ground, from 
which energy is reflected. Bomb sights, 
like antiaircraft or naval guns, may be 
pointed optically under conditions of 
good visibility, but radar pointing in 
darkness or fog is mandatory. 

Air-to-air fire control because of the 
smali angular size and high relative 
speed of targets is highly dependent on 
radar data to control the fire of rockets 
and guns. 

Guidance and control of missiles are 
in this same situation. Let us use both 
the terms as pertaining to corrections 
by which an unmanned vehicle is ma 
near its with 


neuvered to hit target, 


“guidance” connoting the determina 
tion of proper path and “control” the 
establishment of proper attitude. 

For example, the control of pitch, 
yaw, and roll in a missile is usually by 
electronic equipment which 


control surfaces to keep the missile on 


actuates 


its path. Several types of guidance can 
be cited, of which practically all utilize 
electronic com- 


mand, beam riding, and homing. 


com ponents— preset ’ 


RESET systems contain, prior to 

launching, ali obtainable information 
relative to the target. But they do have 
to correct for wind and anomalies of 
construction and propulsion. The pre 
cision elements are installed and ex 
pended in each missile. 

Command systems are characterized 
by the transmission of instructions to 
the missile for maintaining proper path. 

Beam-rider systems have the missile 


determine what part of the radiation 
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beam it is in, and maneuver to stay 
near the center of the beam. 

Homing systems require a receiver 
and sometimes a transmitter to detect 
and point toward energy from a target. 

All these, with the possible exception 
of preset systems, require use of elec 
tronic techniques. They are important 
military applications. 

Future 
weapons 
More 
evitable. Their performance, produci 


trends of electronic arts in 
can be 


electronic 


partially predicted. 


applications are in 
and 


bility, flexibility are 


prime military assets. Better electronic 


precision, 


equipment is necessary and obtainable. 
World War II and Korean experience 
in electronic maintenance indicates an 
intolerable situation, and to continue it 
is inexcusable. The cure is clear, and 
the trend toward it is under way—to 
design, develop, build, and operate for 
rugged, effective military usage. 

The advent of transistors, magnetic 


amplifiers, new power sources, and 
other components, and of new fabrica 
tion methods is a part, but only a part, 
of this trend. To reach the goal of 
rugged, reliable equipment wil! require 
effort 


Costs of obtaining reliability in electronic 


a great deal of and patience. 
weapons components will be high, but 
much less than the costs of tolerating 


low reliability and providing so many 


check-out and maintenance personnel. 
Weak spots can be seen in the appli 
cation of electronics to weapons. In 
sufficient understanding is foremost 
too few really know the limitations and 
the capabilities of electronics in weap 
ons for which they are responsible 
divers on 


A second weakness is the 


of attention from primary military 
needs. Undue emphasis on trivial fea 
tures and expectation of too many 
minor functions prevent adequate em 


phasis on doing the main job reliably. 


THIRD weakness in the 


of electronic 


pre sent 
operations weapons 


systems is the constant loss of trained 


operating and maintenance military 
personnel. 


With 


most of which utilize electronics heavily, 


advanced weapons systems, 


a fourth weakness is the innovation 


and effort required fully to exercise 


and test the systems. Realistic surprise 


tests and extremely careful recheck of 


alignments are necessary to be sure that 
equipment is not merely “operational” 
but is also effective at all times 


In summary, we believe that ele« 


lude mag 


tronics, defined broadly to in« 


netic aimplifers and other elements 


similar to electronic items, provide an 


exceedingly important part of our ca 
defense 


pacity for national 


The repeater, below, amplifies voices over the new, portable GI telephone system 
which can handle 4 conversations over a single cable a distance of 100 miles. 





35-Ton Nickel Steel Shaft for 14’ x 115’ 
double drum hoist driven by a 6,000 horse- 
power dual-motor. This shaft is 4612’ long and 
has a maximum diameter of 28”. It is now in 
operation at the Frood-Stobie Mine of the 
International Nickel Company of Canada, Ltd., 
helping to speed the output of nickel ore for 


nickel alloys. 











How nickel strengthened the shaft for 
Canada’s highest powered mine hoist 


Because nickel, either alone or in 
combination with other alloying ele- 
ments, provides a number of ad- 
vantages. 


IN LARGE FORGINGS such as this giant 
shaft, high tensile and elastic proper- 
ties do not come easily. 

Liquid quenching of heavy forg- 
ings is usually impractical. Even 
when the shape is such that this 
treatment may be safely applied, 
the section sizes involved often re- 
strict cooling to rates which render 
the quench ineffective. 


Increased strength, hardness, 
toughness and other mechanical 
properties in a large forging depend 
to a great extent upon selection of 
alloy content. 


Accordingly, to attain maximum 
strength and toughness in the shaft 
of Canada’s highest powered mine 
hoist, at our own Frood-Stobie mine, 
we specified a shaft forged of 342% 
nickel steel... 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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For one thing, it has a strengthen- 
ing effect on ferrite .. . independent 
of carbon content or heat treatment 
of the steel. 


For another, it lowers the rate and 
temperature of the upper transfor- 
mation, thus inducing better re- 
sponse to the necessarily milder 
heat treatments used. And it reduces 
grain growth. 


Whenever you face a metal prob- 
lem, let us help you make a selection 
that will meet your particular fab- 
ricating and service require- 
ments. Send us details of 4s. 
your applications, for | co. 
our suggestions. 


TRADE mate 


Double Drum Hoist for the Frood- 
Stobie Mine, during course of shop erec- 
tion by the builder, The John Bertram & 
Sons Co., Ltd., Dundas, Ontario. Spiders 
that support the steel shell of the hoisting 
drum were cast in an iron containing 
142% nickel . .. to assure adequate 
strength in the 74,600-pound drum-spider 
assembly. This hoist, operated by push 
button control from a station far under- 
ground, can lift skips containing 15 tons 
of nickel-copper ore, at an average rate 
of 14,000 tons daily. 


67 WALL STREET 
NEW YORK 5, N.¥. 
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Sweet music to 20,000,000 people 
-even in weather like this 


In the days before FM 
broadcasting, a storm 
like this would have 
: made every radio set 
in the area impossible to listen to. 


Now, about 20,000,000 people in 8,000,- 
000 homes can enjoy static-free reception, 
even with such violent goings-on outside. 
What's more, they can enjoy music in all 
its original beauty, unmarred by interfer- 
ence or distortion, with rich overtones 
and vibrant basses. 

Here at Zenith, we take a special and 
pardonable pride in our contributions to 
FM broadcasting. We have always cham- 


pioned this finest kind of broadcasting 


sery ice, I ong before FM was made official. 
Zenith’s experimental station in Chicago 
was exploring the possibilities of the new 
medium. Zenith was ready at the bell with 
sets built on principles laid down by “Mr. 
FM” himself, Major 


tests in our laboratories proved Zenith 


Armstrong. Early 


sets were then 10 times more sensitive 


than the average of 16 other makes. 


It is with such a background that Zenith 
is now building more FM sets than any- 
body else. There are more Zenith FM sets 
in use today than any other make. 

Like so many other Zenith contribu- 


tions to better living, the FM story was 


written out of 36 years of experience in 


During most of 
that time the benefits of our unique ex 


radionics exclusively. 


perience have served the ( rovernment with 


more effective means of defense. 


_———$_$ $$$ 


| Zenith's 36 years of experience in 
radionics exclusively has proved invalu- 
able to the Government in developing 
| e'ectronic and mechanical fuses. 


rhe roysity ot RADIO ... TELEVISION® 


ALSO MAKERS OF FINE HEARING AIDS 


Zenith Radio ¢ orp., ¢ hicago 39, Ill, 


Zenith, backed by 36 years of experience in radionic:, serves America with a stronger defense and a better way of living. 
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BROTHER ACT! 


To provide the world with versatile 
military air transportation, the famous 
C-119 Flying Boxcar joins forces with 
the C-123 Assault Transport. Together 
these “brothers-in-combat” roll off the 
Fairchild assembly lines, and together 
they land or para-drop men and vital 
materiel wherever needed. 


Carrying over 11 tons payload, the 
combat-proven C-119 airdrops fully- 


cae / 
~~ — ol Sees 
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“Sg een 
onlist to fly in the U.S. Air Force Se 


equipped troops and bulky cargo in 
forward areas— while the rugged C-123 
actually lands on unprepared terrain in 
the most advanced bases, with full pro- 


tection to personnel and equipment. 


Fairchild, pioneer in military air trans- 
portation, is proud of its part in the 
development and production of this 
great assault team —one of the world’s 
most vital brother acts. 
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Other Divisions 
American Helicopter Division, Manhattan Beach, Calif. 
Engine Division, Farmingdale, N. Y 
Guided Missiles Division, Wyandanch, N. Y 
Kinetics Division, New York, N. Y 
Speed Control Division, St. Augustine, Fla. 
Stratos Division, Bay Shore, N. Y. 
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